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ABSTRACT 
About 40 species of the l.irgcly tropical, montane genus Weinmannia occur 

in Malesia and the Pacific belonging to two sections. Section Fasciculata is 

largely Malcsian, extending eastwards to Fiji, and sect. Leiospemium is largely 

Pacific, occurring as far west as Papua New Guînea. The structure of the 

inflorescence provides previously unrecognised characters of taxonomie 

importance, cspecially al the sectional lcvel. Because of the high levcls of 

local endemism, species accounts foi the whole région are divided into four 

parts. Descriptions, illustrations and distribution maps are provided here for 

four species: W. Jraxinca, a widespread ochlospecies; W, ckmensiae, a local 

endemic on ultramafic substrates in Sabah; W. apbanoneura, from Bornéo 

and Sumatra, and W. hooglandii H.C. Hopkins & J.C. Bradford, sp. nov., 
from Peninsular Malaysia. 

RÉSUMÉ 

La Malésie et le Pacifique renferment environ 40 espèces de Weinmannia 
(genre essentiellement tropical et montagneux), réparties dans deux sections : 

sect. Fasciculata, présente surtout en Malésie et répandue il l’est jusqu à Fiji  ; 

sect. Leiospermum, surtout Pacifique, s'étendant à l’ouest jusqu'à la 

Papouasie-Nouvelle-Guinée. La structure des inflorescences fournit des 

caractères d importance taxonomique, surtout pour la distinction des sec¬ 

tions, qui n'avaient pas été utilisés jusqu’à maintenant. En raison de l'impor¬ 

tance de l’endémisme local, l'étude des espèces répandues dans l’ensemble de 

cette région est divisée en quatre parties. Des descriptions, illustrations et 

cartes de répartition sont fournies ici pour quatre espèces : W. Jraxinea une 

ochloespèce largement répandue ; W. clemensiae endémique de Sabah, sur 

substrats ultrarnafiques ; W. apbanoneura, de Bornéo et Sumatra, et W. hoo¬ 
glandii H.C. Hopkins & J.C. Bradford, sp. nov., de la Péninsule malaise. 
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INTRODUCTION 

Weimnannia is the largest and most widespread 

genus in the predominantly woody, Southern 

hemisphere family, Cunoniaceae, and it contains 

almost half the 300 or so species of the family as 

it is currently circumscribed in BrummiïT 

(1992). There are about 80 species in tropical 

America (BERNARDI 1961, 1963a), ar least 30 in 

Madagascar and rhe Mascarene Islands 

(Bernardi 1964, 1965; J.C. Bradford pers, 

comm.) and ca. 4() in Malesia and rhe Pacific 

(BERNARDI 1964 and this révision). The présent 

day distribution of the genus is thus rather 

curious since it is absent from Africa, mainland 

Asia excepr for Peninsular Malaysia, and from 

Australia, which is part of the région of greatest 

generic diversiry for the family. However, fossil 

leaves with affinities to Weinmannia 

(Weinmanniapkyllum) hâve been described from 

Oligocène deposits in Tasmania (CARPENTF.R &  

Buchanan 1993) suggesting thar it may once 

hâve occurred in places where it is now extinct. 

Weimnannia is largely tropical and montane 

though it occurs in subtropical and temperate 

forest in South America and in New Zealand, and 

in lowland tropical forest in Madagascar. The 

taxonomie history of the genus was discussed by 

Bernardi (1961). 

In the most recent treatment of the Malesian- 

Pacific speçies, BERNARDI (1964) reçognised 40 

species in two sections but he rarely gave com¬ 

plété descriptions except for new taxa. In add¬ 

ition, much new material has become available 

since his work (e.g. 2/3 of the collections of W 

urdanetensis Elmer and W. pullei Schltr. from the 

Highlands of New Guinea hâve been collected 

since 1959). R.D. HOOGIAND, who had a long- 

standing monographie interest in the family, 

started to révisé Weimnannia fot Malesia and the 

Pacific in the 1970s. The présent study has 

drawn on his extensive collection of taxonomie 

literature, notes on morphology and typification, 

and a catd index of specimens. However, the spe¬ 

cies concepts and descriptions are mine unless 

otherwisc indicated. 

My study was based largely on herbarium mat¬ 

erial with field observations in Malaysia, Fiji  and 

New Caledonia. It is divided into four parts: this 

paper présents hackground information, an 

account of the widespread and variable Wein- 

manma fraxinen (D. Don) Miq. and of the 

remaining species in Western Malesia, rhe fesser 

Sunda Islands and the Moluccas; part 2 

(HOPKINS 1998a) deals' with the species of 

Sulawesi and the Philippines; part 3 (HOPKINS 

199Sb) describes the species thar occur in New 

Guinea and the islands of rhe western Pacific; 

and part 4 (HOPKINS & FLORENCE 1998) deals 

with the islands of the central Pacific and pré¬ 

sents an index to taxa, including synonyms. 

Where appropriate, régional papers hâve been 

further divided by island group, each with a 

separate key. This arrangement bas been adopted 

in part to reflect the high degree of régional and 

island-group endemism, m part to reflect author- 

ship of rhe accounts, and in pan because the prob- 

lems remaining in Samoa and rhe Cook Islands 
preclude a uniform treatmenr of ail taxa in a 

single alphabetical list. l'hose wishing to see a 

comprehensive key and alphabetical treatment of 

species for Malesia will  find this eventually in 

Flora Malesiana, In the meanfime, the scctional 

keys of BERNARD! (1964) are helpful. with sonie 

minor adjustments for new and recircumstribed 

taxa. An identification list of specimens seen 

(excluding New Zealand, Samoa and the Cook 

Islands) will  bc deposited in major herbatia or 

available from P. 

Only one species, Weinmannia fraxinea, is 

widespread in Malesia and the western Pacific, 

occurring from northern Sumatra to the 

Solomon Islands. It is described in some detail in 

this paper. Where this and other species occur in 

more thao one région (e.g. W. urdanetensis in the 

Philippines and New Guinea; W. txtgua A.C. 

Sm. in the Solomon Islands and Fiji), the des¬ 

cription and synonomy are given only once. 

My species concept is morphological (see 

McDADI 1995) and aims ro be consistent with 

the définition of CttONQUIST (1978) as the small- 

esr group that is consistently and persistently dis¬ 

tinct and distinguishable by oïdinary means. [t has 

been suggested that over reliante on leaf chatacters 

(especiaJIy size and number of leaflets) has lead to 

taxonomie confusion and the over description of 

species in Weinmannia. However, there are few 

other characters available, as features of the flowers 
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and fruits are rarely taxonomicaJIy uscful at the 

species level. Thus many taxa differ by combina¬ 

tions of quantitative characters, none of which is 

diagnostic on its own, The structure of the inflor¬ 

escence has provided some new characters, part- 

icularly at the sectional level, but it is rather 

uniform amongst the species in Malesia. 

There has been a wealth of anatomical work on 

Cunoniaceae and its relatives (e.g. DlCKISON 

1975a,b, 1977. 1980a,b, 1984; Govn & Saxena 

1976; Hideux & Ferguson 1976; Rao 8c 

Dickison 1985; Rutishauser 8t Dickison 

1989) and many of the characters investigated 

hâve proved uscful in understanding relation- 

ships wïthin the family and with its close relat¬ 

ives (Hufford 8c Dickison 1992). However, 

species délimitation in Weinmannia is aggravated 

by lack of strong morphological divergence, and 

anatomical characters are unlikely to be useful at 

this taxonomie level. 

Within Cunoniaceae, Weinmannia is cjosely 

related to Cunonia (ENGLER 1930-, HUFFORD & 

Dickison 1992), with which it is sympatric in 

New Caledonia. It differs from Cunonia in the 

form of the floral dise (which is adnate to the 

base of the ovary in Cunonia and composed of 

either free lobes or a continuous ring, attached 

only at its base, in Weinmannia), the dehiscence 

of the fruit (dehiscing in a circle round the base 

and acropetally along rhe sutures, the valves 

remaining attached to the central column at the 

apex in Cunorua\ dehiscing septicidally or septi- 

fragally from the apex, and the valves and central 

column remaining attached at the base in 

Weinmannia) and in the seeds (angular and often 

narrowly winged in Cunonia; ellipsoidal, comose 

at both ends or throughout and not winged in 

Weinmannia) HUFFORD 8c DlCKlSON’s analysis 

also suggests a close affinity with Pancheria but 

this genux differs markedly from the other two in 

its capitate inflorescences. 

Weinmamiia has litrle économie importance in 

Malesia and the Pacific. The bark contains high 

levels of tannins and some species arc used for 

tanning and firewood but few local uses are 

recorded. The Flowers of Weinmannia racemosa 

L. f. are visited by bees which in turn produce 

honey on a commercial scale in New Zealand 

(J.C. BRADFORD pers. comm.). 

ECOLOGY AND DISTRIBUTION 

Weinmannia species are typically trees and 

shrubs of humid, montane forests, often growing 

where there is persistent cloud cover and quite 

high, well distributed rainfall. Twigs and leaf 

blades are often covered with mosses and other 

epiphytes. Within Malesia, the genus grows at 

mid to high élévations (up to 2600-2800 

(-3000) m) in Bornéo, Sulawcsi and New 

Guinea) although a few species occur near sea 

level. In the Pacific, Weinmannia is absent from 

low coralline îslands but widespread and some- 

times abundant on the high volcanic ones. 

Végétation zones hère are more compressed than 

in Malesia, and Weinmannia is typically found at 

300-750+ m, The genus also occurs on islands of 

continental origin, from 150-1550 m in New 

Caledonia, and from ca. 300-1180 m in New 

Zealand (W racem-osa, fide Wardle 1966). 

Weinmannia often occurs on ridges, steep 

slopes and in areas of disturbance due to tree 

falls, landslides or volcanic éruptions. It is some- 

times an early coloniser on volcanic slopes and 

along roadsides (e.g. W. fraxinea in Sabah, 

Weinmannia sp. in central Vin Levu) where it 

tolérâtes high light intensity. While it is found 

on a range of soil types, it often occurs on ones 

with arypical minerai composition, including 

soils derived from ulrramafic substrates and on 

the leached soils associated with disturbed sites 

in cloud fbrest. Frequent plant associâtes are the 

fems Gleichenia and Dieranopteris which are typic- 

al of burnt or repeatedly eut sites on impover- 

ished soils, often rich in aluminium. 

A few species hâve very spécifie écologies (e.g. 

Weinmannia clemensiae Steenis from stunted 

foresr on ultramafic soit) while others show 

considérable ecological plasticity and are found 
over a broad altitudinal range (e.g. W fraxinea in 

parts of Malesia and W parviflora G. Forst in 

Tahiti), and both these species arc morphologic- 

ally vety variable. Weinmannia croftii H.C. 

Hopkins from the Bismarck Archipelago is 

found both as an early coloniser of volcanic 

deposits and in adjacent closed, montane forest 

(D. Frodin pers. comm.). 

Most species of Malesian-Pacific Weinmannia 

hâve quite restricted distributions and there is a 
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high degree of island or island-group endemism. 

Within Malesia, W. fraxinea is the only wide- 

spread specics. In contrast with parts of the 

Andes and Madagascar (J.C. BRADFORD pers. 

comm.), there are fcw sympatric or co-occurring 

species of Weinmannia in any part of its 

Malesian-I’acific distribution It is of note that 

there are only four species in New Caledonia, 

which is a centre of species richness for the 

Cunoniaceae, with a total of about 90 species. It 

seems likely that here, Weinmannia is at least 

partly replaced by Cunonia, which is morpholog- 

ically sîmilar in many respects. 

Weinmannia bas smal! seeds that are probably 

wind-dispersed (see below). Anemochory, poss- 

ibly with the aid of cyclones, and the opportuniste 

ic ecological strategy of some species tie in well 

with dispersai to, and establishment on, groups 

of remote volcanic islands within the Pacific. 

Despite rhe rôle that the break up of 

Gondwanaland may hâve played in the world¬ 

wide distribution of the genus, more recent dis¬ 

persai events hâve dearly also had an impact. 

Weinmannia is an important component of the 

végétation in some parts of its distribution, .such 

as the Society and Marquesas Islands, and New 

Zealand. Those specics that, like W. Jraxinea, are 

tolérant of natural disturbance, are likely to 

become more abundant with increasing human 

impact. However, some restricted endémies may 

he of conservation interest including W. clemens- 

iae from the Mt. Kinabalu massif in Sabah, W 

paitensis Schltr., which is confjned to a few 

mountains in cenrral and Southern New 
Caledonia and W. ouaiemensis (Guillaumin & 

Virot) Hoogland, Icnown from only a single local- 

ity in north-eastem New Caledonia. Some other 

species are known from very few collections but 

we hâve too little information at présent to assess 

their conservation status. Several species such as 

W. rapensis F. Br. and W raiateensis J.W. Moore, 

are endentic to small Pacific islands, but they are 

not currently considered threatened. 

RELATIONSHIPS OF THE 
MALESIAN-PACIFIC SPECIES 

Bernardi (1961, 1963a,b, 1964, 1965) pro- 
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posed an infrageneric classification of 

Weinmannia with six sections. According to 

BERNARDI, sections Weinmannia(e) and 

Simplicifolia(e) are principally American, with a 

few species in the Mascarene Islands (sect. 

Weinmannia); sections Spicala(e) and Inspersa(e) 

are confined to the western Indian Océan 

(Madagascar and Comores); and the Malesian- 

Pacific species are placcd in sections 

Fasctculata(e) and Leiospermum (referred to as 

sect. Raccmosae by Bernardi). The lacter also 

conrains two Malagasy species, W. comorcnsis 1 ul. 

and W baehniana Bernardi, Sections Fasciculata 

and Leiospermum are distinguished from the 

others by the form of the floral dise, which is 

composed of eight free lobes alternaung with rhe 

filaments, rather than a continuous ring 

(BERNARD! 1964: 132). In sect. Fasciculata, the 

flowers are arranged in “pseudoracemes" whilst 

in sect. Leiospermum they are dispersed. on pedi- 

cels, in racemes or panicles (BERNARDI 1964: 

132). 

Prdiminary results of phylogenetîc studies in 

progress, based on morphological characters, 

especially of the inflorescence, and on DNA 

sequeneing (BRADFORD in press and pers. 

comm ) support the monophyly of both sections 

Leiospermum (morphology; DNA still unresolv- 

ed) and Fasciculata (strong support from DNA 

sequences), although their relationships writh 

other sections are still unclear. A few species were 

misplaced by BERNARD!; the Indian Océan spe¬ 

cies he placée! in sect. Leiospermum belong with 

the Malagasy sect. Spicata, and W descombesiana 

Bernardi, placed by BERNARD! in sect. 

Leiospermum, belongs with the Malesian sect. 

Fasciculata (Bradford pers. comm.). 

Section Fasciculata is a cohesive group of spe¬ 

cies. In addition to having the flowers inserted in 

fasdcles on the inflorescence axis (to form the 

“pseudoracemes" of Bernardi), these species 

share a coinmon, rather complex, inflorescence 

plan (see below). Weinmannia descombesiana is 

somewhat problematical sitice it combines some 

characters of both sections Fasciculata and 

Leiospermum. Section Fasciculata is mo.stly 

Malesian, extending as far as east as Fiji  (Fig. I). 

Section Leiospermum is confined to the Pacific, 

extending westwards as far as the Bismarck 
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Archipelago and Karkar Island in Papua New 

Guinea (Fig. 1). Most Pacific species form a clos- 

ely knit group (e.g. W. parviflora, W. purpurea 

L.M. Perry, W. vitiensis Seem.). Those from New 

Caledonia form anocher group with minor différ¬ 

ences in the flowers, which are aJways bisexuaJ, 

and the inflorescence structure. The New 

Zealand species form a third group. Their flow¬ 

ers are inserted singly but hâve a greater tendancy 

ro be perigynous and the structure of the inflor¬ 

escence shows some différences from the remain- 

ing Pacific species. The species of rhe Marquesas 

Islands, at th extreme east of Weiv-manmas dis¬ 

tribution in the Pacific, hâve their afflnities with 

the other Pacific species, not the American ones, 

NOTES ON MORPHOLOGY AND 
BIOLOGY 

1. Végétative axes 
Branching in most species of Weinmannia is 

from axillary buds, accompanied by the contin- 

ued growth of the apical bud, and the architect¬ 

ure cooforms to Rauh’s rnodel (KELLER 1996), 

However, in several species of sect. Leiospermum 

the apical bud of growing shoots can be aborted 

and branching is then dichotomous. Most of 

these species show a mixture of branching patt¬ 

erns, but in Weinmannia dicbotoma Brongn. & 

Gris, branching is almost exclusively dichotq- 

mous. Occasionally four buds at a node will  

develop, producing four stems of equal domin¬ 

ance (e.g. W dicbotoma, W dffinis A. Gray). The 

buds that develop in this instance are latéral to 

the axillary buds, and in a plane perpendicular to 

the line: leaf- axil - (apical bud) - axil - leaf, and 

are referred to as latéral, auxiliary buds; again, 

the apical bud is aborted. 

In Weinmannia, as in most other Cunoniaceae, 

there is a pair of small, flattish, usually rounded 

to ovate, leaf-likc structures betwcen the pétioles 

at each node, usually reftrred to as interpetiolar 

stipules (Rl'TLSHAUSER &t DlCKISON 1989; Fig. 

2A,B; 3Q). MELVILLE  (1972) described them as 

bud scales and considered that they were not true 

stipules but that each was équivalent to an entire 

leaf. At végétative shoot apices, they cover the 

developing buds and can be either persistent or 

caducous as the leaves enlarge; in the later case, 

they leave a distinctive annular scar. Similar 

structures cover developing (partial) inflores¬ 

cences and are also found at nodes within the 

inflorescence in sect. Leiospermum where the 

leaves are wholly or partly suppressed. When 

found in the inflorescence, the stipules are usual¬ 

ly more oblong-elliptic than at végétative nodes. 

Stipules can be variable in size and shape on a 

single specimen and they are of varying value as 

taxonomie characters. They are offen absent from 

the fertile shoots of some species and tend to be 

larger and more persistent on végétative shoots. 

The arrangement of leaves is always opposite 

and decussate, giving a distinctive appearance 

(Fig. 2A). Compound leaves are usually impari- 

pinnate though the terminal leaflet is sometimes 

absent or fused to a latéral one. The petiole and 

leaf rachis can be winged or not, and sometimes 

the distinction berween these two States is not 

marked. In Malesian and Pacific species, the 

wings are never as well developed as in some 

American ones. The size and shape of the leaves 

and leaflets, and the amount and distribution of 

indumentum, are often taxonomically signifi- 

cant. l.eaflet size i.s small to medium, and in 

contrast to the Neotropics, no species is micro- 

phyllous. The rnargin is almost always distinctly 

dentate or crenate, and in W. serrata Brongn. & 

Gris, some-what sinuate. In young leaflets the 

ends of the teeth are pronounced and probably 

glandular. 

The venation is rather uniform. Secondary 

veins usually start to branch and anastomose 

Fio. 2.—A. Weinmannia fratioea, ’oliage ot immature shoot, 
showing opposite and decussate oompound leaves and large, 
rounded, salvertorm Interpeliolar stipules at nodes; young folia- 
ge reddish. (Hopkins et al 5001a. Ml. Maiang. Sarawak) —B, 
Weinmannia clemensiae. loliage and immature fruits. 
Intructescence a pair ot dyads with short padundes. Note large, 
rounded stipules, (Hopkins A Bradiord 50W. Pig Hill,  Kinabalu, 
Sabah.l.—C, D, Weinmannia fraxmea "dulitensîsC, racemes 
ot male flowers; D, base ot inflorescence showing 4 dyads sub- 
tended by a pair of opposite petiotes, Noie ffowers inserted in 
fascicles. (Hopkins & Bradiord 5014, Pig Hill.  Kinabalu, 
Sabah).—E, Weinmannia richii, fruits at dehiscence. 
Infructescenoes of dyads with very short pedundes. ( Hopkins S 
Bradiord 5028. road N from Monosavu Dam. Viti  levu. Fiji).—F, 
Weinmannia serrata, immature fruits. Infrudescence a central 
pentad and one latéral trlad, with one raceme missing. 
(Bradiord 632, Col d'Amieu, New Caledonia).—Ail photos by 

J.C. Bradford. 
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before reaching margin but at least part of the 

vein terminâtes at the tip of a tooth. Tertiary and 

quaternary venation are strongly reticulate. 

Leaf/let texture is often coriaceous or at least 

chartaceous-coriaceous. Species that grovv at high 

altitudes usually have more numerous, smaller, 

more coriaceous leaflets than those from lower 

élévations. Black dots, which are probably the 

bases of caducous hairs, are frequent on the 

underside of the leaves in sonie species. Such 

leaves are referred to as “puncrate" iti the species 

descriptions. Pustules are small, pale protubér¬ 

ances on both the upper and lower surfaces of 

leaflets and they can .tlso occur on other organ.s, 

such as the calyx lobes. They do not appear to 

have any taxonomie signifîcance nor to be an 

artefact of drying (cf, BERNARD! 1964: 162). 

Juvénile faîtage and stérile collections. 

The characters that are diagnostic of adult foli-  

age are rarely évident in juvénile and coppice 

shoots. For instance, a sériés of roadside collec¬ 

tions from stérile individuals 1-3 m high near 

Monasavu Dam, central Viti  Levu, Fiji (Hopkins 

ér Bradford 5027a-h) show a range in variation in 
the number, size and shape of leaflets, length of 

Fig. 3.—Details of the nodes, buds, flowers and fruits of 
Weinmannia A. flower; B. Hower with calyx and corolla remo- 

ved to reveal dise lobes, filaments and gynoecium; C, l.s. 
through B to show ovules, D, gynoecium with syncarpous ovary 
and 2 dise lobes: note groove down style and down side of 
ovary: E, calyx lobe with ciliolate margin and 3 glands; F, pelai; 
G, anthers, L.H.S, before dahlsoence, R.H S after dehlscence: 
H, seed wilh hair tuH at each end and sculptured surlace, note 
raphe down midline: J, t.s. ovary (D) to show developing ovules; 
K, ouler surface ot one valve of a capsula showlng exocarp 
(central pan sirigose) and endocarp exiended as wmgs al both 
sides, on réceptacle, the calyx. lobes fallen but dise lobes persis¬ 
tent L, inner surlace ot K. note persistent centrai cotumn and 
minutely sculptured shiny endocarp; M developing Inflores¬ 
cence, one latéral Iriad shown in axii of petiole. note stipular 
scar between pétioles, "collars" arourid latéral peduncles and 
conical dilate buds at base ot latéral peduncles (latéral auxiliary 
buds): at base of triad there is a stipule (partly lolded baoK) and 
a pair ot muen redueed leaves: N, section of axis of a raceme 
typical ot secî. Leiospermum, thé pedicels inserred singly ig the 

axils of th6 bracts: P. section ot axis ol a raceme in sect. 
Fasciculata, the pedicels inserted in tascides In the axils of the 
bracts; Q. stipules between leaf petiotes ai most distal riode of 
shoot protecting apical bud Scale bars i mm unless otherwise 
indicated. |A-F, J, W. patlettëis (McPherson 3403); G, W. serra- 
ta (Bernardi 12816); H, W. serrais (Balansa 204), K, l, W pait- 
ensis (Veiilon 296); M, W. serrata (Bnnon 746); N, W, serrata 
(Balansa 2859); P, W. frarinea "dulitensf (Hopkins & Bradions 
5014); Q, W. serrata (Lécard s.n., reçu 20 Oct. 1879)].—Drawn 
by H.C.F. Hopkins. 

intemodes, vestiturc, shape ot rachis, shape and 

persistence of stipules. Both W. richii and W. 

affims occur in this area but the stérile collections 

were rarely consistent with the adule foliage of 

either of them, Sonie of this variation could per- 

haps bc- due to hybridization and the coloniz- 

ation of disturbed roadsides by hybrid swarms. 

Characters of mature foliage are best seen in 

leaves at the periphery of the crown m mature 

individuals (i.e. foliage from just below the 

inflorescences). 

2. Structure of the inflorescence 
{with  J.C. Bradford) 

The parts of the inflorescence are organised hier- 

archically, and in Weinmannia, there are rypically 

three levels of organisation; 1) flowers, borne 

along an unbranched axis, here termed a raceme; 

2) racemes, organised into metameric units, each 

referred to here as a partial inflorescence (PI); 3) 

parmi inflorescences, borne along the main 

stem Togerher, the structure of a raceme, the 

way the racemes are organised into a PI, and the 

arrangement of the Pis along the main stem, 

constirute the inflorescence. Although there is 

sorne interaction amongst levels of organisation, 

with higher levels influencing lower ones, most 

variation within one level of organisation appears 

to be independent of variation at another level. 

For this reason, each level of organisation will  be 

discussed separately 

There are several terms that require short défin¬ 

itions so that the descriptions of the inflores¬ 

cences and their component parts can be made 

clearly and coneisely. A bract is a minute, often 

carinatc blade along the axis of a raceme and it 

subtends a flower or a group of flowers. A bud is 

an undeveloped shoot or flower, which in 

Weinmannia is normally cnclosed by a bract (flow¬ 

ers) or a pair of stipules (shoots). A stipule is a 

small leal-like structure at a node, decussate with 

the crue leaves that may themselves be partially 

ot wholly suppressed at nodes within die inflor¬ 

escence. A metamer is a unir which consists of an 

internode, the node at its distal end, and the 

organs and meristems (buds) associated with that 

node. The term “main stem” is used for any 

dominant, linear axis of growth. 
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a) Racemes.—The flowers of the Malesian- 

Pacifîc species are pedicellate and borne in 

racemes ca. 5-12 cm long. The bracts usually fall 

when the flowers are still at the bud stage but 

occasionally they persisr until fruiring. Afrer they 

hâve fallen, a minute scar is usually visible. The 

individual flowers or Fascicles are rather irregular- 

ly arranged on the axis of each raceme and insert¬ 

ion is never truly verticillate though it may 

superficially appear to bc. Racemes may bear 

flowers for the wbole of their length or usually 

they are devoid of flowers towards the base. The 

flowers in orie raceme open more or less simultan- 

eously. 

— Sect. Fasciculata, Several pedicels are insert- 

ed in a small cluster in the axil of a bract (Fig. 

3P). Occasionally flowers are inserted in fascicles 

for the most part but wirh some inserted singly 

towards the apex of the raceme, and in a few .spe¬ 

cies, the fascicles rend to dissociate from the 

bracts during development. BtRNARDl (1964: 

132) used the term ‘pseudoraceme in reference 

to sect. Fasciculata, but since this term is rather 

ambiguous, it is not used hcre. 

— Sect. Leiospermum. The pedicels of the flowers 

are inserted singly in the axil of a bract (Fig. 3N). 

b) Partial inflorescences.—In general, a PI is 

any subunit(s) into which the inflorescence can 

be divided. As used here, it consists of racemes 

and one or more stérile stem sections which torm 

a developmentally integrated unit whose structure 

is predictable wichin different taxonomie groups. 

However, sometimes (though rarely in this 

région) the inflorescence of Weinmannia is com- 

posed of individual racemes inserted in leaf axils, 

in which case the racemes could be considered to 

be the Pis. 

— Sect. Fasciculata. A partial inflorescence is 

limited to a single metamer. An even number of 

racemes (2 or 4) are inserted at lhe distal node of 

a short, stérile stem segment (referred to as a 

peduncle in the species descriptions) to form 

either a dyad (Fig. 4A) or a tetrad (Fig. 4B). Leaf 

production is usually totally supptessed at the 

node from which the racemes arise (exceptions 

seen in W. pullet) 

There is typically a small bud in the angle bet- 

ween the central pair of racemes at the apex of the 

peduncle. This bud has the potential to continue 

végétative growth after flowering. LJsually it is 

dormant during flowering (prolcptic) or rarely 

sylleptic (i.e. no cessation of growth). 

— Sect. Leiopsermum A partial inflorescence 

can consist of more than one metamer. Usually, 

an odd number of racemes ate inserted at one or 

more nodes along the axis of the PI as the termin¬ 

al meri.stem develops into a raceme. Theretore, 

when the PI consists of one metamer, there are 3 

racemes (callcd a tri  ad, Fig. 4F), when of two 

metamers, there are 5 racemes (a pentad, Fig. 

4G), and when of three metamers, there are 7 

racemes (a beptad). In a few species the Pis are 

dyad.s (Fig. 4H) and the bud between the bases 

of the racemes has aborted (i.e, fai lcd to develop 

into a third raceme; exceptions in New Zeatand 

are deseribed below). The basal intemode of a PI 

may be loosely termed the peduncle. 

Leaf production can be either partially or total¬ 
ly suppressed within each PI and when leaves are 

produced, they are much reduced (e.g. Fig. 4J, 

level Y). There are often stipules at nodes within 

a PL Quire often there are “collars” around the 

base of the pcduncles of latéral Pis (Fig. 3M). 

Thèse appear to be the rem riants ot a pair of stip¬ 

ules which once covered the developing PI and 

were fused to each other at the base. They are 

not usually seen around the peduncle of the 

central PI in sect. Leiospermum, nor around the 

pedundes in sect. Fasciculata. 

c) Inflorescences.—An inflorescence is compos- 

ed ol one or more partial inflorescences. Usually 

ail the flowers in one inflorescence open more or 

less simulraneously. 

— Sect. Fasciculata (Fig 4A-E). The Pis devel¬ 

op in opposite pairs from latéral meristems at a 

node on the main stem, ce. they are usually in 

the axils of leaves. Each PI is a dyad or a tetrad. 

The most distal végétative node on a stem usual¬ 

ly produces more pairs of Pis than do subdistal 

nodes (see discussion of supernumerary buds 

below) and often the initiation of Pis is confined 

to the most distal node on the main stem. 

Since the Pis are latéral, the apical meristem of 

the main stetn remains indeterminate, It is 

normally dormant during flowering and contin¬ 

ues végétative growth after fruiting (prolepsis) or 

rarely it may be sylleptic. In exccptional cases, 

the apical meristem gives rise to a media! PI but 
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Fig. 4.—Inflorescence structure in Weinmannia. A-£ sect. Fasciculata, A, B: partial inflorescences: A, dyacf B. tetrad: C. inflores¬ 
cence typlcal of W fraxînsa group, composed of 4 dyads and a pair of latéral supernumerary buds at the rnost distal végétative node 
and single dyads in the axils of a pair of more proximal leaves; apical bud proleplic: D. inflorescence typical of W. urdanetensis 
group, composed of a pair of axillary dyads: apical bud proleptic: E. as D, but apical bud sylleptic.. F-L, sect, Leiospermum F-H: 
partial inflorescences- F tnad; G penlad; H, dyadwrth central raceme aborted; J, inflorescence typical of W. parvitlora. consisling of 
a heptad wirh 2 additional pairs of racemes inserted af node Z. partially suppressed leaves at node Y; K, inflorescence typical of W. 
dicholoma, with 2 axillaty partial inflorescences (both dyads here) and apical bud aborted. Note prominant auxiliary buds In latéral 
positions at base of pedundes; L, inflorescence of 3 partial inflorescences (ail triadsf.A: bud: ®: peduncle; x: raceme.—Drawn by 
C. Monnie. 
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végétative growth cari agairt continue from the 

indeterminate apical merisreni within tKat PI. 

In most species (e.g. W. fmxinea, W. hutchinson- 

ii  Merr.) there is typically more than one bud per 

axil with the porenrial to produce a PI and these 

“supernumerary buds” are insetted in sériés. 

One, two or three buds raay develop per axil, 

producing one to three pairs of Pis. Level X of 

Fig. 4C shows 2 pairs of dyads and one pair of 

dormant supernumerary buds. The racemes are 

arranged in a plane that is perpendicular to that 

formed by the line: leal - (bud) - peduncle - 

peduncle - apical bud - peduncle - peduncle - 

(bud) - leaf (see Fig. 2D). 

In another group of species (e.g. W. 

urdanetensis, W. pullri) there are typically only 

two Pis (here dyads) which are inserted in the 

opposite .axils of the most distal pair of leaves 

(Fig. 4D). Sometimes there are additional Pis in 

the axils of more proximal leaves as well but 

there are no additional buds in sériés at rhe same 

nodes as the dyads (i.e. there is only one bud per 

leaf axil with rhe porenrial to produce a PI). The 

apical bud of the main stem can be either prolep- 

tic or sylleptic (Fig. 4E), in which case the dyads 

that were initially at the most distal node become 

subdistal. 

— Sect. Leiospermurn (Fig. 4F-L, 5). Partial 

inflorescences are usually positioned medially 

and often laterally too. In some cases, the apical 

bud of the main stem aborts and only latéral Pis 

are produced. The switch to flowering usually 

terminâtes the végétative growth of the main 

stem. In any one inflorescence rhere is usually an 

odd number of Pis (usually 1 or 3; rarely 2, a cha- 

racter State seen most Irequenrly in some species in 

New Caledonia); when there is more than one, 

they are not always identical and the media] PI 

often contains more metamers rhan the latéral 

ones. 

In the simplest examples (e.g. Weinmanniti mar- 

quesana F. Br.) the inflorescence consists of a 

single PI (a triad or pentad) which develops Irom 

the apical bud of the main stem; the lower pair of 

racemes may be in the axils of citlier hilly  develop- 

ed, partially suppressed or rotally suppressed 

leaves. When an inflorescence consists of more 

than one PI, there are usually 3 rriads (Fig. 4L.) or 

a central pentad with a pair of axillary triads (as 

often seen in W serrata and W ajjinis), and occa- 

sionallv more complex arrangements are found. 

A unique structure is seen in Weirtmannia parvi- 

flora (Fig. 4J). The inflorescence illustrated 

consists of a central heptad with a pair of partial¬ 

ly suppressed leaves at one node, and 2 addition¬ 

al pairs of racemes at the lowest reproductive 

node. These additional racemes irise in a plane 

perpendicular to that formed by the line: leaf - 

raceme - central axis - raceme - leaf (see Fig. 4J, 

level Z), i.e. they are latéral to the axillary raceme 

and not inserted in sériés. One possible explanat- 

ion for their presence is that the three racemes 

arising on either side of this node represent a pair 

ot reduccd triads in which the peduncle has not 

developed. Evidence for this is the occasional 

growth of a tiny section of peduncle in this axil 

Fig. 5.—Inflorescence structure in the New Zealand species of Weinmannia. A. B, W. sylvicola. A, 2 sequential pairs of dyads 
(pentad minus central raceme?): apical bud aborted; B, as A with an additional partial inflorescence (dyad) in an axillary position at 
subdistal node; C, D, IV. racemosa C. inflorescence a médian dyad. apical bud proleptic; D. as C but apical bud sylleptic, and con- 
tinuing to produce dyads and leaves at sequential nodes.—Drawn by H.C.F. Hopkins. 
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(see illustration of W. rarotongensis Hemsl., Fig. 

7G in Hopkins & Florence 1998). 

In three of the New Caledonian species and 

occasionally in other Pacific ones, the apical bud 

of the main stem may abort. In Weinmannia 

dichotoma for instance, the inflorescence fre- 

quently consists of two latéral Pis that develop at 

the most distal leaf-bearing node (Fig. 4K). 

These Pis can be either triads (Fig. 4F) or dyads 

(Fig. 4H,K), where the apical meristem within 

the PI has aborted also. At the node from which 

the Pis arise, there are often promïnent latéral 

buds in a plane perpendicular to that of the 

leaves (latéral, auxiliary buds, Fig. 4K). They are 

most obvious in W. dichotoma but occur in other 

species as well. 

In both species from New Zealand, 

Weinmannia sylvicola Sol. ex A. Cunn. and W. 

racemosa, the inflorescence structure is unique 

although ît can still be understood as part of the 

pattern fourni in sect. Leiospermum (Fig. 5). 

In Weinmannia sylvicola, rhe inflorescence is 

similar to those already described for sect. 

Leiospermum in which Pis consist of more than 

one metamer and they can develop in both 

médial and latéral positions. However, W. sylvicola 
is distinctive in that the apical meristem usually 

aborts (rarcly not, e.g. Colenso s.n. where it 

appears dormant), so that the PI in a médial 

position resembles a pentad without the central 

raceme (Fig. 5A). In rhis instance, the apical 

meristem of both the PI and the main stem is the 

same. Apical meristems commonly abort in three 

of the species from New Caledonia but then the 

PI consists of only a single metamer. though in 

some other Pacific species where the apical meri¬ 

stem of the main stem somerimes aborts, latéral 

Pis may be pentads or heptads (e.g. W. purpurea 

L.M. Perry) and consist of more than one meta¬ 

mer. As in orher pentad inflorescences, leaf pro¬ 

duction in W. sylvicola may be normal, partially 

or totally suppressed at the node front which the 

lower pair of racetnes arise. When latéral Pis 

develop, they usually consist of only one meta¬ 

mer and often they develop at only one side to 

produce an asymmetrical inflorescence (Fig. 5B). 

Superficially, the inflorescence of Weinmannia 

racemosa appears to hâve little in common with 

those of other members of the section. However, 

its homology can be deduced if  some assump- 

tions are made abour its evolutionary relation- 

ships. Here, we suggesr that W. racemosa is most 

closely related to W. sylvicola (the only other New 

Zealand species), and that overlapping forms of 

these two species can be identified and used to 

link the unusual inflorescences in W racemosa 

with those rypical of sect Leiospermum. 

In Weinmannia racemosa there is always a single 

PI in a médial position and it can consist of 

either one (Fig. 5C) or two meramers. When two 

metamers develop the structure appears similar 

to a common variant of IV.' sylvicola in which 

there is no latéral PI (Fig. 5A), excepr that in rhis 

case, the apical bud is not aborted. There is thus 

a continuity in fbrm berween W. racemosa and W 

sylvicola, and between W. sylvicola and other 

Leiosperma. The fate of rhe apical bud in W. 

racemosa makes it unique within sect. 

Leiospermum in that végétative gruwth can contin¬ 

ue from within the inflorescence. This, together 

with the absence of latéral Pis and the generatly 

lesser number ot metamers in any PI, is the rea- 

son for the unusual appearance of the inflores¬ 

cence in W. racemosa. The apical bud (of both 

the PI and the main stem in this case) can be 

either dormant or commonly not, when it goes 

on to produce further leaves and Pis (Fig. 5D). 

3. Flowers 
While basic floral structure is extremely uni- 

form among different species (see Fig. 3A-G), 

flowers can be morphologically bisexual (with 

filaments approximately the same length as the 

gynoecium so that anthers and stigmas are at 

about the same level, Fig. 6C), male (with long 

filamenrs, the anthers far exserred beyoncl the 

stigmas, the ovary small and the styles tiny and 

incurved, Fig. 6B) or female (with short fila¬ 

ments, the ovary often large and the styles far 

exceeding the stamens, ejther straight or çup/jng 

outwards, Fig. 6A). However, there is often a 

considérable range in the length of the filaments 

and occasionally they are not clearly long or 

short, and then the gender of the flowers is equiv- 

ocal. Usually the anthers are of similar size in 

male and female flowers, though unusually small 

anthers are found, for example, in the apparently 
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Fig. 6.—Androecium and gynoecium from morphologically female (A), male (B) and bisexual (C) flowers of Weinmannia.—Drawn by 
J. Lemeux. 

bisexual flowers of W. fraxinea from the 

Solomons. 

There is only preliminary information on the 

functional poteniiaJ of flowers of different mor- 

phological types. In W. denhamii Seent. from 

Vanuatu, the anthers of botli male and female 

flowers contain pollen, although in the female 

flowers it appears to be less well formed (R.D. 

Hoocland in lut. ro J. Florence. 19 May 

1987). In W. parviflora from Tahiti, no pollen 

was found in the anthers of morphologically 

female flowers {Florence 9089, 9091), while the 

anthers of morphologically males ones (Florence 

9089, 9090) did contain pollen (R.D. 

HOOGLAND unpublished notes). 

Sexual expression and breeding System. In 

many species, ail the flowers on one herbarium 

specimen, which mighr contain several inflores¬ 

cences each composed of several racemes, are of 

the same morphologica! type and there is no évi¬ 

dence to suggest rhat some species are not either 

simply djoecious (e.g. W hutchimonii, W. luzon- 

iensis S. Vidal, W aphanoneura Airy Shaw) or 

hermaphrodific (e.g. W. serrata and other species 

from New Caledonia, W. racemosa and W. sylvic- 

ola from New Zealand, W furfuracea H.C. 

Hopkins and W. descombesianA from Sulawesi). 

The expression of sex is more complex in some 

other species. For instance, a number are poly- 

gamodioecious (S MIT  H 1952), with male and 

female flowers on separate plants and some 

bisexual flowers, usually on staminate plants in 

this case (e.g. numerous species front small 

Pacific islands). In these species, bisexual flowers 

are usually less common tban unisexual ones, 

and they may either be mixed in the same inflor¬ 

escence as the male flowers or in separate but 

contemporaneous inflorescences. In some species 

(e.g. IV marquesana, W. denhamii, W. rapensis) 
there are also temporal changes in gender, with 

cycles of different sorts of flowers on one plant, 

indicated by the presence of male flowers at 

anrhesis and mature fruits (usually from bisexual 

flowers) in separate inflorescences. Temporally 

labile species may contain some stable indivi- 

duals and others that change gender within and 

berween seasons. 

In some predominantly dioecious species (e.g. 

Weinmannia urdanetensis) a few individuals 

appear to be tnonoecious. The ntost complex 

pattern is seen in W fraxinea where the sexual 

System varies geographicatly and some popula¬ 

tions may perhaps be apomictic. Betrcr descrip¬ 

tion of the more complex sexual Systems clearly 

requires detailed, long-term fteld studies. 

Compatibility mechanisms hâve not been stud- 
ied. There is circumstantial evidence of inrerspe- 

cific hybridization, e.g. in central Viti  Levu, 

where small, infertile roadside plants showed a 

wide range of végétative characters, and were 

likely to hâve been hybrids between W. richii 

(sect. Fasciculata) and W. affinis (sect. 

Leiopscrmurn) (HOPKINS &( BRADFORD pers. 

obs.). 

Floral biology andpollination, The flowers of 

Weinmannia are massed together in fairly dense, 

spike-like inflorescences that are arranged around 

the periphery of the crown, projecting upwards 
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(Fig. 2C). Individual Flowers are bowl-shaped 

with the anthers and stigmas readily accessible to 

potential pollen vectors that land on die racemes 

(i.e. non-restrictive). The Flowers are usually 

white or créant, sometimcs pink, and described 

as scented or not. Nectar is produced iti  

Weinmannia racernosa (Thompson cited in 

WARDLE 1966) althongh none was seen in W. 

fraxinea or W. affinis (Hopkins & Braoford 

pers. obs.). The dise lobes are pale and inconspic- 

uous in W. fraxinea in Bornéo while in W. affinis 

and W. vitiensis in Fiji, they are darlc and contrast 

strongly with the pale corolla, There hâve been 

no detailed studies oF pollination but becs are 

probably the main pollen vectors. The Flowers ol 

W. racemnsa in New Zealand are visited by 

insects including becs, and by the Farsonbird or 

“tui”,  Prosthernadera novaeseelandiae (Wardle 

1966). Racemes of Weinmannia also attract a 

variety oF (lies and beetles (pers. obs.). A high 

proportion oF female or bisexual Flowers on any 

raceme produces Fruit. 

4. Fruits and seeds 
The capsules (Fig. 2E; 3K,L) are remarkably uni- 

form, with only minor variation between spccies 

in size and indumentum. Variation in the per- 

sistence oF the calyx lobes bas been used as a taxon¬ 

omie character but is variable in a few species. In 

sect. Leiospermum, thete is a well developed per¬ 

sistent central colunui (GoilLEY 1983; Fig. 3L) 

from which the latéral wings of the endocarp 

separate on dchisccncc. In sect. Fasciculata, this 

column is often moie weaklv developed. or short- 

er or absent, when the tissuc chat otherwise Forms 

the column remains attached to the endocarpic 

fringes of the valves. The capsules are usually 

referred to as septicidal, but the presence of a free 

central column after dehiscence means that they 

are septifragal (see SPJUT 1994). 

The seeds are small and che surface of the testa 

has a complot pattetn of sculpturing (DlCKISON 

1984; Werb & Simpson 1991; Fig. 3H). In most 

species there Ls a tuft of comose hairs at each end. 

although in a few, there are short hairs wtdely dis- 

tributed over the entire surface. There is some 

variation in che length and texture of the comose 

hairs which appears to affect the length of time 

the seeds are retained wichin the capsule after 

dehiscence, and this may affect their dispersability. 

Dispersai. The seeds are probably wind-dispers- 

cd (e.g. Wardle 1966; Hopkins & Bradford 

pets. obs. in Fiji)  although exozoochory has been 

suggested (GUPPY in FLORENCE 1982: 32, for 

Weinmannia parviflora), the hairs oit the seeds 

perhaps sticking to birds' feathers. Long-distance 

dispersai must be reasonably effective since the 

genus has rcached many volcanic islands in the 

South Pacific. 

5. Field characters 
Life form is rather plastic in some species which 

can bc trees, shrubs, dwarf shrubs and occasion- 

ally woody epiphytes, depending upon che végét¬ 

ation type, altitude and exposure. Bark Ls often 

variable within species, and rarely distinctive. 

Tnner bark is often pinkish, brown or reddish 

brown. Sap wood is white, straw, pinkish, some¬ 

times orange-brown, somerimes rurning purple; 

medium ro hard. Heart wood is pink-cream to 

red ot yellow-brown. Young stems and leaves are 

often conspicuously red (Fig. 2A), mature leaves 

often darkish green above, shiny; old leaves 

sometimes rurning bright red. Inflorescence axes 

are sometimes reddish. Flower buds are light 

green to pink or red. Flowers are creamy white to 

pink (Fig. 2C,D), rarely light green or purple (W 

purpurea), often with a slight swect fragrance; the 

calyx is pale green, yellowish green or reddish; 

the corolla and filaments are usually white; the 

anthers pinkish, cream or straw; the dise yellow- 

orange or dark red-purple; the ovary light green 

or pinkish; the styles are pink at the base and the 

stigmas are white to brown or purplish. Young 

fruits are greenish, pink or reddish (Fig. 2B,F), 

turning crimson or rarely purplish green at 

maturity; dehisced capsules are brown (Fig. 2E). 

WEINMANNIA  L. 

Syst. Nat., cd. 10, 2; 997, 1005, 1367 (1759), nom. 
cons.; Juss.j Gen. PI.: 309 ( 1789); Lam., Tabl. Encycl. 
I 2, t. 313 (1793); Willd., Sp. PI., ed. 4, 2: 296, 436 
(1799); Benth. & Hook. f„  Gen. PI. 1: 653 (1865); 
Engl., Linnaea 36: 592 (1870); Engl., in C. Mart., Fl. 
Bras. 14 (2): 156 (1871); Engl., Nat. Pflanzenfam., 
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111, 2a: 101 (1891), ed. 2, ISa: 250 (1930): Bail!., 
Hist. PI 3; 373, 447 (1871): Bader, Nova Acta Leop. 
23 (148): 170, 430 (1960); Bcrnardi, Candollea 17: 
123 (1961), 18: 285 (1963); Bcrnardi, Adansonia, ser. 
2, 3: 404 (1963); Bcrnardi Bot. (ahrb. Syst. 83: 126, 
185 (1964); Bcrnardi. in Humbert, Fl. Madag., Cun. 
93: 3 (1965); Hutch., Gen, Fl. PI. Dicot. 2: 9 (1967). 
Windmannia P, Browne, Giv. Nat. Hist. Jamaica: 212 

(1756), nom rejic.; Kuntze, Revis. Gen. PI. 1: 228 

(1891). 
Arnoldiii Blunic, Bi/dr. Fl. Ned. fnd.: 868 (1826), 

non Cass. (1824). 

Leiospermum D. Don, Edinburgh New Philos. J. 9: 91 
(1830). 

Pterophylla D. Don, Edinburgh New Philos. J. 9: 93 
(1830). 

Ornithropbus Bojer ex Engl., Linnaea 36: 636 (1870), 
pro syn. 

Type.— Weinmannia pinnata L. from Central and 
South America and the Antilles. 

Generic description of Weinmannia 

in Malesia and tlhe Pacific 
Trees or shrubs, rarely epiphytes and perhaps 

rarely stranglers. Branching sometimes dichot- 

omous in sonie species, usually so in a minority 

of species; shoots sometimes slightly thickened or 

flattened at nodes, internodes terete, the bark 

ftnely grooved; pale lenticels ofren promurent. 

Indumentum of simple hairs, variable in amount 

and distribution. Interpetiolar stipules 2 per 

node, elliptical, ovate, orbicular to subreniform, 

often with minute adpressed liaits, apex rounded 

or pointed, margin entire or roothed, a pair of 

opposite stipules often salverform in juvénile 

foliage, sometimes caducous in adult foliage, the 

bases leaving a prominent annular scar around 

stem at each node aller abscission. Colleters 

purpie-red, minute (< 0.1 mm long), frequent at 

nodes and visible afrer stipules have fallen, non- 

functional? Axillary and apical buds covered by a 

pair of velutinous or sericeous stipules (bud 

scales). l.eaves opposite and decussate, simple 

(unifoliolace?), trifoliolate or imparipinnate (rare¬ 

ly paripinnate), usually petiolate; petiole and 

rachis terete, caniculate, or semiterere and flatten¬ 

ed on adaxial side, sometimes narrowly winged, 

especially distally towards the point of insertion 

of each pair ol leallets; leaflets chartaceous to 

coriaceous; latéral leaflets often asymmetrical at 

base, often smaller proximally in a given leaf; 

margin tooched or crenulate, the crcnations acro- 

scopic, margin usually minutcly thickened and 

minutely revolutej seoûndary veins usually arcu- 

ate, branching belore reaching margin, one bran¬ 

di arching towards apex and the other towards 

base to join with tertiary veins arising from a 

more proximal secondary vein; blade sometimes 

hlack-dotted below, sometimes pustulate. 

Inflorescence composed of racemes, usually 

arranged in groups on a stérile axis on wliich leaf 

development ïs partially or wholly suppressed, to 

form a developmentally integrated unit, rarely 

not part of such a unit and arising directly from 

axillary buds on the main leaf-bearing stem; part¬ 

ial inflorescences either axillary or terminal or a 

combination. Racemes up to 12 cm long with up 

to 100 or more flowers, the basal part usually 

bare; axis of racctne longitudinally ridged and 

often minutely hairy (hairs < 0 1 mm long), 

sometimes densely so. Floral buds inserted on 

the axis of the racemes either singly or in small 

fascicles, each bud or fascicle subtended by a 

bract; bract often carinate, often histute on 

abaxial surface, often caducous, Flowers small, 

unisexual or bisexual, hypogynous or somewhat 

perigynous, perianth and androccium 4-merous 

or rarely a fcw flowers per raceme 5-mcrous 

(commonly 5-merous in sonie areas outside this 

région); pedicel usually fllifbrm, often minutely 

hairy (hairs < 0.1 mm long); calyx ol 4 lobes, 

imbricatc in bud, ± triangular, attached at their 

base to the hypanthium at the point ol their 

greatest width, apex broadly acutc or somewhat 

rounded, glahrous or hirsute on outer surface, 

slightly fleshy; corolla of 4 free pctals, not cadu¬ 

cous (in rhis région), usually elliptical, ovate or 

obovate, constricted at the base (attachaient 0.1- 

0.2 mm across), apex rounded or irregularly 

emarginate, membranous, sometimes minutely 

ciliolate; androccium ot 8 sramens, obdiplo- 

stemonous, the filaments filiform, inserted in a 

single whorJ but alternate ones elongating asyn- 

chronously; atithers apiculate, versatile, dehiscing 

longitudinally, the valves of each thccum un- 

equal; dise of 8 free lobes, alternating with the 

filaments, usually ± oblong, obeuneate or slightly 

claviform, sometimes broadly obiong with 

(langes on either side so that lobes almost form a 
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continuons ring of rissue, glabrous; gynoecium 

of 2 (rarely 3) carpels fused at the level of the 

ovary; ovary ovoid, glabrous to densely hirsute, 

the hairs drying white; locules 2(-3); styles 2(-3), 

free, awl-shaped, glabrous exccpr occasionaily at 

the base, conduplicate and furrowed on adaxial 

side; stigmas terminal, small or sometimes capit- 

ate, papillose; ovules ca. 8-16 per locule, placen¬ 

tation axile. 

Fruit small (< 6 mm long), a septicidal or usual- 

ly septifragal capsule dehiscing from the apex 

into 2 parts which remain attachetl to the récep¬ 

tacle at their base to fornt a cup-shaped structure 

with the styles usually persistent at rhe apex; the 

valves composed of 2 layers: exocarp dark brown, 

pubescent, strigose or glabrous, smooth or 

minutely ridged; endocarp yellow, smooth. with 

minute transverse sculpturing on concave surl¬ 

ace, usually completely adnate to exocarp or 

sometimes partially free especially towards the 
apex, the septum separaring rhe locules extend- 

ing as wing-like projections on either side of the 

exocarp at dehtscence; free central column form- 

ed from placenta oftc-n présent and sometimes 

persisting after the valves hâve fallen; réceptacle 

sometimes saucer-like at base; calyx lobes persis¬ 

tent or not; corolla and dise lobes occasionaily 

persistent, Seeds small (< 1 mm long), elliptical in 

outline and circtilar in transverse section, generally 

2 X as long as broad when fully mature, the surf¬ 

ace minutely sculptured, raphe sometimes visible 

as a minute ridge, usually comose with straw-like 

hairs in a ttift  at each end, sometimes hairs arising 

± ail over the surface, longer at the ends. 

About 40 species in Malesia and the Pacific, 

belonging to rvvo sections. 

1. Sect. Fasciculata Bernardi ex Hoogland & 

H.C. Hopkins, sect. nov. 

Sect. Fasciulatae Bernardi, Bot. Jahrb. Syst. 83: 132, 
158 (1964), nom. inval., sine typus. 

TYPE (here designated).—Weinmannia fraxinea (D. 
Don) Miq. 

Flowers pedicellate and inserted on the axes of 

the racemes emirely or largely in fascicles, i.e. 

several pedicels arising in a group, the group sub- 

tended by a single small bract (Fig. 3P), rarely 

inserted singly ( W. descambes'utnd). Inflorescence 

composed of 1-3 opposite pairs of partial inflor¬ 

escences inserted in séries in the axils of the most 

distal pairs of leaves; each partial inflorescence 

consisting of a single metamet, which comprises 

a stérile peduncle and 2 or 4 racemes inserted at 

its distal end (to form a “dyad" or a “tetrad", see 

Fig. 4A,B); leaves at nodes from which racemes 

arise usually totally suppressed; stipules not 

usually présent at nodes within partial inflores¬ 

cences; ‘^0113  ̂around peduncles of partial 

inflorescences absent; bud within cach partial 

inflorescence, at apex ol peduncle between the 

central raccmcs, présent and usually dormant 

during Howering; apical bud of main stem, bet¬ 

ween central peduncles, présent and usually dor¬ 

mant during flowering; buds latéral to axillary 

buds at most distal leat-bcaring node (latéral 

auxiliary buds) absent 

Stipules ofien ± orbictüar. Branching not dichot- 

omous. Leaf blades not punctate below. 

Capsules ± smooth and not ridged; indunient- 

um on valves soffly pubescent; after dehiscence, 
central column weakly developed; calyx lobes 

often but not always persistent in fruit. 

20 species in Malesia and the western Pacific, 

extending as far east as Fiji.  

2. Sect. Leiospermum (D. Don) Engl., Nat. 

Pflanzenfam. III  2a: 101 (1891), ed. 2, 18a: 256 

(1930). 

Sect. Racemosae Bernardi, Bot. Jahrb. Syst. 83: 132, 
185 (1964), nom. superfl. et sine typus. 

Type.— Weinmannia racemosa L. f. 

Flowers pedicellate and inserted on the axes of 

the racemes singly, i.c. cach pcdicel arising in the 

axil of a small bract (Fig. 3N). Inflorescence 

composed l-.3(-5) partial inflorescences, usually 

inserted mcdially and lateraUy; latéral Pis usually 

consisting ol one metamer [dyad (Fig. 4H,K) or 

triad (Fig. 4F,L)]; sometimes lacking the basal 
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stérile stem section in W pannflord)\ médial Pis 

consisring of one metamer (dyad or triad), two 

metamers [tetrad (Fig. 5A) or pentad (Fig. 4G)] 

or three metamers (heptad); apical bud of shoot 

usually fertile (developing into a raceme in 

triads, pentads and heptads), sometimes aborted 

(in dyads and tetrads) or rarely dormant or végét¬ 

ative (e.g. W. racemosa, Fig. 5C,D); leaves at 

nodes from vvhich racemes arise not suppressed, 

partially suppressed or totally suppressed; stipules 

sometimes présent ar nodes within partial inflor¬ 

escences: “collars” around peduncles of latéral 

partial inflorescences often présent (Fig. 3M); 

apical buds within each latéral PI either develop- 

ed into a médial raceme or aborted; latéral auxil- 

iary buds (i.e. laverai to axillary buds) présent at 

most distal leaf-bearing node and often at other 

nodes also. 

Stipules olten ligulate, elliptical or ovate, the 

apex rounded or pointed. Branching sometimes 

dichotomous. Leaf blades often punctate below. 

Capsules often minutely ridged; indumentum 

on valves strigose or absent; afrer dehiscence, 

central column usually well developed and per¬ 

sistent; calyx lobes often falling in fruit. 

There are 17-19 species in the Pacific, extend- 

ing westwards to Papua New Guinea (Bismarck 

Archipelago and Karkar Island). 

Notes on the species accounts 

1. Végétative characters. Because of variability in 

the leaves depending their position, even within 

the crown of one tree, and on the âge of the 

plant, only leaves front fertile shoots are describ- 

ed. Dimensions given are fox the largest leaves 

per specimen. Characters for juvénile or coppice 

shoots are given separately where known. 

Terminology for the indumentum follows 

Hewson (1988) 

2. Inflorescence. The most frequent structures 

are described but nor ail variants. 

3. Flowers. The insertion of the pedicels on the 

axes of the racemes is scored in bud where pos¬ 

sible as this is sometimes less dear after the flow- 

ers hâve opened and the bracts hâve fallen. The 

length of pedicels is given Ibr flowers at anthesis 

and may be slightly longer in the fruiting stage. 

The length of the calyx lobes is measured from 

rheir point of attachment to the réceptacle to 

their apex (Fig. 3E). The length of the style 

includes the stigma. 

4. Breeding System. Species are described as her- 

mapbroditic, dioecious or polygamodioecious 

bascd on the morphology of the flowers (Fig. 6). 

The reproductive potcntial ot flowers of different 

sorts lias notbeen investigated. 

5. Ficld characters. Many field characters are 

common across the genus and are not always 

repeared in each species account. 

6. Types. In species accounts for which HCFF1 is 

rhe sole aurhor, ! is used to indicate type spécim¬ 

ens that hâve been studied. Collection details for 

types are not usually repeated in the list o( mate- 

rial examined. 

7- Specimen citations. For those species where I 

bave seen relatively few collections, ail material 

examined is listed. For those where lhere is much 

more material. a sélection is cired to illustratc the 

morphological and geographical range of the spe¬ 

cies. 

8. Abbreviations used in citations of specimens. 

Gn. - Gunung (mountain), Bt. = Bukit (hill),  

Mt. - mountain, Isis. = island, Kamp. = kam- 

pong (village), R. = river, Rd. = road, Sg. = 

Sungai (stream or small river); juv. = juvénile, fl.  

- flowers, fr. - fruits, yfr. = young fruits, st. = sté¬ 

rile; N = north, S = south, C = central, nr. = near, 

ft. = feet, Distr. = Distria, Prov. = Province, Div. 

= Division, Ond. afd. = Onderafdeling (subdivi¬ 

sion). 

Five species are recognised from western 

Maiesia, the Lesser Sunda lslands and the 

Moluccas, ail belonging to sect. Fasciculata. 

Weinmannia fraxinea is widespread and variable, 

and considerably more than half the collections 

from Maiesia belong to this species. Weinmannia 

clemenisae is endemic to stunted foresr on ultra- 

mafic soils on Mt. Kinabalu in Bornéo, W. 

aphanoneura occurs in Bornéo and Sumatra, and 

W hooglandii is from high altitude in Peninsular 

Malaysia. Weinmannia furjuracea is known from 

this région by a single specimen from Seram 

(Rutten 2231) and is described with the other 

species which occur in Sulawesi, in Part 2 

(Hopkins 1998a). 
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Key to the species of the Malay Peninsula, Greater and Lesser Sunda Islands and Moluccas 

1. Indumentum on young stems, leaf rachises, inflorescence axes and lower surface of leaflets red-brown, often 
scurfy; apex of latéral leaflets obtuse (Seram).5. W. furfuracea (sec p. 49) 

1’. Indumentum on young stems, leaf rachises, inflorescence axes and lower surface of leaflets grey to golden 
brown, puberulerit to tomentose, not scurfy; apex of latéral leaflets acuminate, acute or obtuse.2 

2. Latéral leaflets small. 1.4-2.7 *  0.5-1 cm, boat-shaped or t oblong; young shoots tomentose-velutlnous .... 3 
2’. Latéral leaflets larger (2.2-)4.2-8.5(-12) x (0.8-)1.2-3,5(-4.5) cm, Janccolate, clliptical, narrowly obovate to 

ovate; young shoots t glabrous, puberulent or tomentose ........4 
3. Leaflets bulîate and the margin strongly recurved so Icaflct is boat-shaped; latéral leaflets 6-13 pairs per leaf 

(Mt. Kinabalu, Sabah) ......2. W. clemensiae 
3’. Leaflets fiat, not bullate and the margin flat or roinuteJy revolute; latéral leaflets' 4-S pairs per leaf 

(Pen'msular Malaysia) .4. W. hooglandii 
4. Latéral leaflets narrowly elliptical to narrowly obovate, the base cuneatc, the apex acute to obtuse, drying 

chesrnut-brown, 1-4 pairs per leaf; leaf rachis sometïmcs narrowly winged; inflorescence of 1-2 pairs of 
dyads .3. W. aphanoneura 

4’. Latéral leaflets, lanceolatc, clliptical or ovate, not obovate, the base usually unequa) and varying front cune- 
ate to rounded, rhe apex narrowly acute to acuminate, usually drying grcenish-brown, 1-8 pairs pçr leaf; leaf 
rachis terete, not winged; inflorescence of 1-3 pairs of dyads or terrads...1. W. fraxinea 

1. Weinmannia fraxinea (D. Don) Miq. 

Fl. Ned. Jnd. 1(1): 718 (1856); JSm. ex D. Don, 
Edinburgh New. Philos. J. 9: 93 (1830) pro syn.]; 
Engl., Linnaea 36: 644 (1870), Nat. Pflanzenfam., ed. 
2, 18a: 256 (1930): SchefE, Nat. Tijdschr, Ned. Ind. 
Batavia 34: 40 (1874); Pamp., Ann. Bot. (Rome) 2; 
89 (1905); Mcrt , Inicrpr. Hcrb. Amboin.: 244 
(1917); Bernardi. Bot. Jahrb. Sysr, 83: 167 (1964).— 
Pteropbylla fraxinea D. Don, Edinburgh New Philos. 
J. 9: 93 (1830): Walp., Repcrt. Bot. Syst. 2: 374 
(1843), 5: 834 (1846); Midi. Berol., in Walp.. Ann. 
Bot. Syst. 5: 31 (1858). — Windmannia fraxinea (D. 
Don) Kuntze, Revis. Gen. PI. 1; 228 (1891).— Type; 
C. Smith s. n. (Moluccasi, Honimoa, Apr. 1797 (holo- 
, LINN-SM!). 
Artioldia heterophylla Blunte, Bijdr. Fl. Ned. Ind.: 869 

(1826); DC, Prodr. 4: 12 (1830); G. Don, Gen. 
Hist. 3: 20J (1834); D. Dietr., Syn, PI. 2: 1313 
(1840); non Weinmannia heterophylla Kunth 
(1823). Weinmannia sundana Miq,. Fl. Ned. Ind. 
1 (1): 718 (1856); Engl.. Linnaea 36: 639 (1870), 
Nat. Pflanzenfam., ed. 2, 18a: 256 (1930); SchefE, 
Nat. Tijdschr. Ned. Ind. Batavia 34: 38 (1874); 
Koord. 8c Valeton, Bijdr. Boomsoort. )ava; 403 
(1900); Backcr, Schoolfl Java: 472 (1911); dcWii, 
Rumnhius Memorial vol.: 411 (1959).— 
Winatnannia sundana (Miq.) Kuntze, Revis. Gen. 
PI. 1: 228 (1891).—Type (‘ in Javae sylvis montanis 
prov. Batam”, probably in error): lecto-, Itère desig- 
nated, chosen bv FloOGI AND, Reinwardt s.n., 
Amboina, July 1821,1.! [Hcrb. Ludg. Bat. 908.239- 
...452|. 

Spiraea pinnata Blume, Catalalogus: 76 (1823); Nees, 
Flora 8: 148 (1825); non Moench. (1794).— 
Arnoldia pinnata Blume, Bijdr. Fl. Ned. Ind. (15): 

868 (1826); DC., Prodr. 4: 12 (1830); G. Don, 
Gen. Hist. 3: 201 (1834); Hassk., PL Jav. Rar.: 324 
(1848); Blume. Flora 41: 254 (1858); non 
Weinmannia pinnata L„ (1759).— Weinmannia hlum- 
ci Planch., Lorid J. Bot 6: 470 (1847); Miq., Fl. 
Ned. Ind. 1(1); 718 (1856); Engl., Linnaea 36: 640 
(1870). Engl., N3t. Pflanzenfam., ed. 2, 18a: 256 
(1930); SchefE, Nat. Tijdschr. Ned. Ind. Batavia 34: 
39 (1874); King, Mat. Fl. Malay Penins. 9: 299 
(1897); Koord. & Valctun, Bijdr. Boomsoort. Java: 
399 (1900); Pamp., Ann. Bot. (Rome) 2: 89 (1905); 
Koord.-Schum-, Syst. Verz. 1, Fam, 120: 4 (1913); 
Backer, Schoolfl Java* 472 (1911); Koord., Fxkurs.- 
Fl. Java: 311 (1911), Koord. &L Valeton, Atlas 
Baumatt Java I: t 200 (1913); Ridl., Fl. Malay. 
Penins I: 682 (1922); Corner, Wayside Trees 
Malaya I: 201, t. 52 (ed I, 1940; ed. 2, 1952), 1: 
224, t. 55 (ed. 3, 1988); Backer & Bakh. f„  Fl. Java 
1: 506 (1963); Bernardi, Bot. Jahrb. Sysr. 83: 161 
(1964); Whitmorc. Guide For. Brit. Sol. lsl.: 59, 
133, 152, 206 (1966); Stcenis. Mount. Fl. lava: t. 
13, fig. 7 (1972): Whitmofe Tree Fl. Malaya 1 179 
(1972).—Weinmannia arnoldia A. Gray, LES. Expi. 
Exped., Phan. 1: 675 (1854).—Windmannia blurnei 
(Planch ) Kuntze, Revis. Gen. PI. I 228 (1891).— 
Type (Crescit in sylvis montanis Javae insulae): 
lecto-, here designated, chosen by HOOCI AND, 

Blume 816a, 12 [Hcrb. Ludg. Bat. 908.238-,..539]; 
syn. non. 

Weinmannia hursfieldii Miq., Fl. Ned. Ind. 1(1): 718 
(1856); Engl., Linnaea 36; 642 (1870); SchefE, Nat. 
Tijdschr, Ned. Ind. Batavia: 39 (1874).— 
Windmannia hvrsjieldii (Miq.) Kuntze, Revis. Gen. 
PI, 1: 228 (1891).—Type (Java, bij Soerabaja, door 
Horsfleld ontdekr): Harsfteld s.n, (holo-, BM!); syn. 
nov. 

Arnoldia fraxinifolia Blume, Flora 41: 254 (1858); 
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Miill.  Berol., in Walp., Ann. Bot. Syst. 5: 31 
(1858).—Weinmannia fraximfitLia (Blume) Miq., Fl. 
Ned. Intl. 1(1): 1095 (1858): Engl., Nat. 
Pflanzenfam., cd. 2, 18a: 255 (1930).—Type (ln 
sylvis elatioribus Javae occidentalis): lecro-, here desig- 
nated, chosen by HuOGlAND, Blume t.n., Java, in 
cacuinine monvis, Malabar, L.! [Hcrb. Ludg. Bat. 
908.238-,..577 & 908.238-...578]; >yn. nov. 

Weinmannia papuana Schltr., Bot. [ahrb. Syst. 52: 
162 (1914); Engl., Nat. Pflanzenfam., ed, 2, 18a: 
256 (1930),—Type: Ledermann 9784, North East 
New Guinea, in dense hnmid forest on the April  
River, 200-400 m, Nov. 1912 (holo-. B; iso-, L!);  
syn. nov. 

Weinmannia («dtrmannii Schltr.. Bot. Jahrb. Syst 52: 
162 (1914): Lane-Poole, Rep. For. Res. Terr. Papua 
New Guinea: 63, 90. 91 (1925); Engl., Nat. 
Pflanzenfam., ed. 2, 18a: 256 (1930): L.M. Perry, J. 
Arnold Arbor. 30: 160 (1949).—Type: Ledermann 
9922, North East New Guinea, in montane forest 
on Lordberge, ta. 1000 m, Nov. 1912 (holo-, B: iso-, 
K!, L!);  syn. nov. 

Weinmannia romentelbi Schltr,, Bot. Jahrb. Syst. 52: 
163 (1914); Engl.. Nat. Pflanzenfam., ed. 2, 18a: 
256 (1930); Bemctrdi, Bot. Jahrb. Syst. 83: 179, 
t. 28 (1964).—Type: Ledermann 8172 (not 8173 as 
given by ScHLECllTfcR [1914]), North East New 
Guinea, in forest at foot of Hunstein peak, 200- 
400 ni, Aug. 1912 (holo-, B!); syn. nov. 

Weinmannia blumei Planch. var. major Ridl., Fl. 
Malay. Penins. 5: 307 (1925).—Type: Ridley 16029, 
Malay Peninsula, Pahang, Gunong Tahan, ca. 5500 
ft., July 191 1 (lecto-, here designated, chosen by 
Hoogland, SINGÎ; isolecto-, BM!, K!, SING!); syn. 
nov. 

Weinmannia dictyoneura Schltr., Bot. Jahrb. Syst. 52: 
163 (1914), non Diels (1906).— Weinmannia alla 
Engl., Nat. Pflanz.eniatn., ed. 2, 18a: 256 (1930); 
Bernardi, Boc. Jahrb. Syst. 83: 160 (1964).—Type: 
Ledermann 10129, North East New Guinea, in 
montane foresr on l ordberge, ca. 1000 tn, Dec. 
1912 (holo-. B; iso-, K!);  syn. nov. 

Weinmannia borneensù Engl., Nat. Pflanzenfam., ed. 
2, 18a: 256 (1930): Airy Shaw, Bull. Mise, lnt'orm. 
1940: 259 (1940); Heine, Mirt. Bot. Sta.ussamml. 
München 1: 212 (1953): Bernardi, Bot. Jahib. Syst. 
83: 164, t. 17 (1964).— Type: Native Collectât 722, 
Sarawak, s.loc., s.d. [fidc spécimen in PNII: road to 
summit of Gunong Matang, 12 Aug. 1911, leg. 
Dabong] (holo-, B; iso-, BM!, BO!, K!. L!, PNH); 
syn. non, 

Weinmannia dnlitcnsis Airy Shaw, Bull. Mise, lnform. 
1940; 259 (1940).—Type: Native Collector 1671, 
Sarawak, Dulit Ridge, forest nr. waterfall, ca. 
1200 m, 10 Sep. 1932 (holo-. K!: iso-, L!, SING!); 
syn. nov. 

Weinmannia hypoglauca Kanch. & Hatus., Bot. Mag. 
(Tokyo) 56: 111, t. 7 (1942).—Type: Kanehira & 
Hatusima 12797 (Irian Jaya), Boemi, 40 km inward 

of Nabire, 400 m, 11 Mar. 1940 (holo-, FU, photo 
at K!; iso-, BO!, L!);  syn. nov. 

Cortexpapeiarius Rumph., Herb. Amboin. 3: 212, 
t. 137 (1743), nom, illeg. 

Small to large tree, up to 25(-40) m high. 

Young stems pubemlent to romentose, rarely glab- 

rous, older stems glabrescent with numerous 

lenticels: branching not usually dichotomous. 

Stipules pften caducous, ± orbkqlar to subreni- 

form to broadly spathulate, 0.8 X 0.8 to 1.5 X 

1.8 cm, narrowed at base, apex broadly rounded, 

abaxial surface shordy strigose especially towards 

base, adaxial surface glabrous, Leaves imparipin- 

nate, with (O-)l-S pairs of latéral leaflers. total 

lengtb 5.5-15.5 cm including petiole of 1-3 cm; 

rachis segments 1-2.5 cm long; petiole and rachis 

segments terete, indumenrum varying from glab¬ 

rous to totnentose-velutinous on adaxial side or 

abaxial side or both; latéral leaflets ± sessile, 

usually broader towards the base, varying from 

lanceolate to narrowly elliptical to narrowly ovate 

to ovate, the largest per leaf (2.2-)4.2-8.5(-12) x 

(0.8-)1.2-3.5(-4.5) cm, proximal leaflets usually 
smaller rhan more distal ones, base frequently 

uneciual to dimidiatus, rounded ro cuneate on 

either side, apex acuce to acuminate; terminal 

leaflet narrowly elliptical to narrowly ovate, 2.5- 

10 x 1-3.3 cm including petioiule of 0.3-1.5 cm, 

blade t same size as largest latéral leaflets or 

larger, base attenuate into petioiule, apex acumin¬ 

ate: blades chartaceous to subcoriaceous, glab¬ 

rous, not punctate below; margin crenate, 8-14 

notches on each side in the latéral leaflets, crena- 

tions rounded and acroscopic or triangular and 

not acroscopic; midrib prominent and shortly 

hirsute below, indented altove and sometimes 

hirsute towards base; secondary and tertiary veins 

± Hat above and minutcly prominent below, 

sometimes drying paler than intervenium. 

Inflorescence 1-3 opposite pairs of latéral dyads 

or tetrads at most distal node of main stem, 

inserted in sériés when > 1 pair; apical bud o( the 

main stem between the pednncles of the central 

dyads densely sericeous; bud at apex of peduucles 

in angle between the racemcs sericeous; some¬ 

times a few successive nodes on ont" shoot prod- 

ucing partial inflorescences simultaneously; 

peduncles 0.3-1.8 cm long; racemes 7-5-15 cm 
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Fig. 7.—Weinmannia traxinea A, flowering shoot showing an inflorescence composed of 4 partial inflorescences (mixture of dyads 
and tetrads): note dormant apical bud and buds wlthin each partial inflorescence; B. latéral leaflet, fypical of W. Itaxinea "dulitensis 
C, latéral leaflet, typical of W. fraxinea "bomeensis'; D, latéral leaflet, typical of *blumei"; E, latéral leaflet, typical of W. traxinea from 
the Moluccas; F. bisexual flower; G. female flower, one petal removed; H. male tlower; J, debisced capsule, central column not évi¬ 
dent; K, seed. (A, Hopkins S Bradford 5006; B, Hopkins & Bradford 5013; C, Meijer SAN 22106; D, Nousjet 670; E, Kuswata & 
Soepadmo 250; F, J, K, Dickison 215; G, Geesink 8953; H, Hopkins <S Bradford 5006).—Drawn by C. Monniê. 
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long; peduncles and axes of racemes minutely 

puberulenr to tomcntose. Floral buds inserted in 

fascicles; floral bracts ligulate-carinate 0.5-1 mm 

long, caducous, wich short flattened hairs. 

Flowers uniscxual or bisexual; pedicel (1 1-J1.5- 

3 mm long, minutely hairy; calyx lobes triangu- 

lar, 0.6-0.9 mm long, hirsute at base; petals 

oblong to obovate. 1.1 -1.8 X 0.7-1,2 mm, apex 

rounded or rarely ctnarginate, ciliolate or not; 

dise lobes iree, oblong, 0.2-0.5 mm long, or rare¬ 

ly formïng an almost complété dise; m male flow- 

ers: filaments ca. 2.9 mm long, anthers ca, 

0.5 mm long, ovary ca. 0.5 mm, densely pubes- 

cent, styles 0 1 mm, incurved; in female flowers: 

filaments 0.6-1.2 mm long, anthers 0,3 mm 

long, ovaiy 0.6-1.2 mm long, densely pubescent, 

styles 1-1.3 mm long, straight; in bisexual flow¬ 

ers: filaments 3-3.5 mm long, ovary 0.6-0.8 mm 

long, pubescent, styles 1 5-2 mm long. 

Capsules (2-)2.5-4(-6) X 1.5-2(-3.1) mm at 

dehiscencc, plus styles 1 -2 mm long, the exocarp 

pubescent; calyx lobes usually persistent; central 

column weakly developed. Seeds 0.8-1.1 mm 

long, comose at both ends, the haits up to 2 mm 

long.—Fig. 2A,C,D; 7A-K; 8. 

JUVENILE FOUACE.—Small seedlings hâve 3-5 

pairs of chartaceous leaflets tinged with red, the 

margin dentate and the teeth acroscopic; the 

stipules are persistent, ± round and ofien toothed 

(Hopkins &  Bradford 5017, Bornéo). Older seed¬ 

lings hâve up to 12 pairs of leaflets with similar 

margins and the stipules are again often persis¬ 

tent and toothed (Hopkins & Bradford 5003, 

Bornéo; Verheijen 4397, Flores, Steenis 7398, 

Java p.p). Indumentum on the main stem and 

leaf rachises varies from almost glabrous to 

tomentose. 

Table 1.—The number ot herbarium specimens with flowers of different morphological types, as determined by the 
relative lengths of the styles and filaments, in Weinmannia fraxlnea from various régions and two closely related 
species Sex of flowers was determined at anthesis (columns 2-4) or rarely in fruit (column 5) but never prior to élong¬ 
ation of the filaments. 

Geographical 
région 

Male 
flowers 

Bisexual 
flowers 

Female 
flowers 

Fruit with remnants 
of tiny stamens 
(i.e. from female flowers) 

Breeding System 
(as indicated by 
morphology of flowers) 

Sumatra 9 0 9 0 dioeclous 

Malay Peninsula 15 1 9 3 largely dioecious 

Java 19 1 + 3 (male 
+ bisexual) 

16 0 polygamodioecious 

Bornéo 7 4 9 0 partly dioecious 

Lesser Sunda 
Islands 

4 0 2 0 dioecious 

Moluccas 9 0 10 6 dioecious 

New Guinea 3 21 1 1 largely hermaphroditic 

Solomons 0 15 0 0 hermaphroditic 

Sulawesi 
( W. devogelii, see 
part 2, p. 48) 

3 0 4 0 dioecious 

Vanuatu 
( W. maegillivrayi, 
see part 3, p. 85) 

1 2 (male 
+ bisexual) 

1 4 polygamodioecious 
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BrhediNG SYSTEM.—Varying with geography, 

either dioecious, polygamodioecious or herma- 

phroditic. See Table 1. 

FlELD NOTES.—Small, often shrub-like tree 5- 

15 m tall at high altitude, to tall, siender tree up 

to 25(-40) m high X 50 cm dbh at lower altitude. 

Buttresses usualiy absent; when présent, up to 

2 m, concave, rounded. Bark variable but ftc- 

quently brownish and llaking; varying from dark 

brown, pink- or orange-brown, greyish, fawn, 

reddish purple to rich tawny rust, and the texture 

scaling, fissured, smooth, llaking or rugose-ienti- 

cellate. Inner bark variable, often reddish; also 

orange-yellow, brownish grey, golden-brown or 

reddish brown and tibfous. Slash wood dirty yell- 

ow-white; no exudatc. Hearr wood light orange 

to beefy rcd. Stipules sometimes prominent; 

young leaves, stems and stipules often pinkish, 

bright red or purplish. Mature leaves shining 

above, sometimes with red margins, the rachis 

brown-red, the stipules light green; old leaves 

bright red. Flower buds green, yellow, pink or 

red; inflorescence axes green or dull red; pedicels 

sometimes red. Flowers white, yellowish, pinkish 

or pale green; pedicels and calyx greenish or pink¬ 

ish; pelais and filaments white or creamy pink; 

dise yellowish; anthers white to sulphur; ovary 

red with styles pink or white, the hairs white; flo- 

wers lightly scented or not. Young fruit green, 

reddish green, yellow, bright red, purplish or red- 

brown; old fruits blackish, seeds yellowish white. 

Distribution and ec.ol.ogy.—From northern 

Sumatra eastwards chrough Malesia (Malay 

Peninsula, Greater and Lesser Sunda Islands, 

Moluccas, New Guinea and Bismarck 

Archipelago) to the Solomon Islands, absent 

from Sulawesi and the Philippines. (0-)500- 

2000(-2700) m. In western Malesia, usualiy from 

mid to high élévations and more frequent at 

lower élévations in the eastern part of its range 

(Malay Peninsula: (450-) 1000-2065 m; Sumatra: 

500-2700 m; Java: 600-2400 m; Bornéo: 

(0-)500-1970 m: Lesser Sunda Islands: 500- 

1500+ m: New Guinea: 10-1450(-2250) m; 

Solomons; 10-620 m). 

In western Malesia, at lower élévations in pri- 

mary and secondary forest, includirtg with 

Casuarina. Locally common small tree above 

500 m, in hill  forest, often on ridges and spurs or 

on siopes below ridge top. Varying in abundance 

from uncommon to one of main constituents of 

montane forest (e.g. Jacobs 8201, Sumatra), 

sometimes locally common and clumped. At 

higher altitude found in mossy heath forest, 

montane rain forest and dwarf, montane scrub 

and alpine shrubbery Often on young volcanic 

soils and open, stony ground, sometimes recently 

burnt and dominated by ferns. Also grows on 

soils derivcd from sandstone, daciic and ultra- 

basics and recorded from acidic, water-logged 

sands in Agathis forest (Kostermam 12903), 

sandy, kerangas-like soil, and mixed peat swamp 

forest at sca level (Bornéo). 

Sr.LECTED COLLECTIONS (from a total of 347 scen for 
this région).—SlIMATRA: Aceh: Steenis 9543, Gayo 
lands, Gn. Kemiri, 1800-2000 ni, st., 6 Mar. 1937 
(BO); Wilde & WUde-Duyjjes 13087, Gn. Leuser Nat. 
Res., Gn. Baudahara, track from kamp. SeldokNL to 
blang S of suffltnit, 25 km NNW ol Kutatjane, 
1800 m, yfl., 20 Julie 1972 (K, KRP, L); Wilde & 

Wilde-DuyJjes 14151, Gn. Leuser Nat. Res , Gn. 
Ketambe, 8-15 km SW from mouth of Lan Kerambe, 
40 km NW of Kutatjane, 2000 m, ll„  9 Aug. 1972 
(K, KEP, L): Wilde & Wilde-Duyfies 16638, Gn. 
Leuser N31. Res.. Gn. Marnas, 9 km SW from mouth 
of Lau Ketambe. 30 km NW of Kutatjane, 1500 m, 
fl,. 6 May 1975 (K, KEP. L). {Tapanuli 1; Alston 
14891, Baniara, S of Sidikal.ing, fl., h., 28 Mar. 1954 
(BM, L); Marernitn 6, bb 5261, Toba plateau, nr. 
Pansurbatu, 2693 m, fl., 24 |an. 1923 (BO, E). W 
Sumatra: Abid gl Malin Maradjo 6, bb 18608, nr. 
Kcrintiji  Tengah, 1400 m, st-, 20 Mar. 1934 (BO); 
Bürmemeyer 908, NW dope Talaman, Ophîr Distr., 
1900 m. fl , 28 May 1917 (BO); Meijo 4218, Mt. 
Singgalang nr. Bulcittinggi, 2000-2200 m, fl., yfr., 1 
July 1956 (L); Meijer 5898, Mt. Sago nr. 
Payakumbuh, 1500 m, yfr., 22 J une 1957 ( L). (E 
coast): Bangham dr Bnngham 1020, I r.nl from Mcdan 
to top of Sibajak volcano, 4200 6500 fi., fl., 15 Feb. 
1932 (K, SING); Liirsing 7941, Central Habinsatan, 
righr bank of Kuwal between Parsoburan and Nassau, 
850 m, buds, 15 Nov. 1920 (BO, L); leysmun s.n., 
Lingga, Mt. Tanda, st. (BO, L); Yates 2007, Braxragi, 
4500 fr., fl., yfr.. 12 Mar 1926 (BO, L, SING). 
lienkulu: Mesaerip 20, bb 8753, Kroë, nr. Gn. 
Kewala, 800 m, st., 7 Mar. 1925 (BO); Vottgd bb 

17032, Lebong, nr. Bt. Daun, 1800 m, st., 1 Apr. 
1932 (BO). Palembang. Steenis 3617, Gn. Pesagi. N 
ridge SSE ot L. Ranau, 2000 m, st., 4 Nov. 1929 
(BO). Lampong: fucobs 8201. Mt. Tanggamus, 
5ei6’5-t04ft41'E, 1500 m, fl., 1 May 1968 (A, BiSH, 
K, KEP, L).—Peninsular Malaysia: Kedah. Wyatt- 
Srnitb KEP 79272, top of Kedah Peak, 3950 ft., fi., 28 
Apr. 1957 (K, KEP, L). Perak-, Ridley 3027, top of 
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Gn. Hijau, fl., Mar. 1892 (BM, K, SING); Wrav 
3814, Gn. Bahu, Larut, 5000 fi., fr., Mar. 1890 (K, 
P, SING). Kelantan: Symingtan KEP 37700, Gn. 
Stang, st., 10 Oct. 1934 (SING). Trengganu: 
Cockburn FRI I0S28, E approach ridge Gn. Mandi 
Angin, 4200 ft., budv. 12 ]uly 1962 (K, KEP, L): 
Moysey dr KiahSE31040, Gn. Padang. 4000 fc., buds, 

June 1937 (KEPv SJNG). Selangor. Maxwell 78-318, 
Gendng Highlands, Gn Ulu Kalt, 1700 m, fl., 3 June 
1978 (El. Pahang. Corner SF 33161, Frascr’s Hiil,  
4000 ft., fl., 10 Aug. 1937 (A, BO, E, SING); Klnss 

126 or SE 12124, Gn. l'alun, Padang Sebrane, 4900 
ft., fr., 6 July 1923 (SING); Soepadnio 050, Éetween 
Wray’s camp and thc Padang, l’aman Negara, 3000- 
5000 ft,, fl., 4 Sep. 1970 (A, K, E, SAN, SAR); 
Syming/ur/ S F? 36224, Cameron Highlands, summit 
of Gn. Tcrbakar, fr., 12 Api. 1934 (K. KEP, SING); 
Wbiimore FRI 3366, main NE ridge of Gn. Rebom, 
Krau Game Reserve boundary, 5000 ft., fr., 18 Mar. 

1967 (A, K, KEP, L) Malacca: Griffith 2507, Gn. 
Toondot ledaiig top, fl,, 1861-62 (K, P); Ridlty 

3295, Mr. Onhir, buds, June 1892 (K, SING). 
Johore Mat Àsri bin Ngah Sanah FRI 38681, Gn. 
Ledang, nr. lelecom building, 450 m, fl., 20 Apr. 
1993 (KEP): Whitmore FRI 12394. NW Johore, Gn. 
Ledang (Mt. Ophir), 3700 ft., fl., 17 July 1969 (A, K, 
KEP, L).—Java (W = vvesr, C - central, E = cast): 
Arens 79, E, Malang, Ardjuna, between Kokopan and 
Lalijiwo, 2400 m, fl,, 15 Occ. 1915 (BO. L); Backer 
7118, W, Bantarn, Gn. Aseupan nr. Menes, 400- 
600 m. fr., 12 Mar. 1913 (BO); Backer 22969, W, 
Bogor, Gn. Beser, nr. Tidadap, S of Tibeber, 1050 in. 
buds, 10 Sep. 1917 (BO); Backer37408, E, Malang, 
Pasuruan, Gn. Ardjuna, above [ jeter, 2000 ni, fl., 3 

Oct. 1927 (L); Balgooy & Wlriadmata 2913, W, 
Nirmala Estate, Gn. Halimun area, 1350 m, fl., 10 
June 1980 (A, L); Boschpmefitation 6691, E, Madiun, 
Kedunggalar forest, fr., Mar. 1927 (BO); Burck 483, 

W, Priangan, Garut/Karotjok, buds, ft., 4 July 1891 
(BO, L); Hnçhreutiner 1941, W, Bogor, Mt. Salak, 
towards W on Gn. Bunder, 800 m, fl., 2 Oct. 1904 
(L); Junghuhn s.n.. G, Semarang, Medinie, Ungarang, 
yfr. (L); Kalshoven VI, W, Bogor, Tjiadhu (Cin. 
Salak), 900 m. 11., Nov. 1918 (BO); Kaordcrs 7640, 
W, Bogor, Tjibodas, Tjiputri, fl., 22 Fcb. 1890 (BO, 
L); Koorders 7645, W. Bogor. Takoka, 1100 m. fl., 3 
Aug. 1890 (BO, L, P); Koorders 6746, W, Priangan, 
NW Galunggung, nr. top Pangcnijongan- 

Telagabodas, 2229 m, 11., 1 Jan. 1891 (L); Koorders 
7648, W, Bantam, Gn. Pulasari, Kilmdjan, 
Pandeglang, 1050 m, lt., 13 June 1892 (BO, l ); 

Koorders 7652, C, Semarang.Telomjo, Ambarawa, fl., 
fr., 9 Oct. 1888 (BO, K, L); Koorders 7653, C, 
Banyumas, nr. Pringotnbo, Bandjarnegara, yfr., 9 
Nov. 1891 (BO); Koorders 7657, C, Banyumas, 
Midangan Mrs. nr. Pringombo, 700-1000 m. fl., 15 
Nov. 1891 (BO, L); Koorders 12441, E, Madiun, W 
Gn. Wilis, Ngebel, 1350 m, yfr., 22 Oct. 1892 (A, 
BO, L, SING); Koorders 26546, W, Priangan, Garut, 

Wanaradja, Pasir, Pasanggrahan Pangontjongan, fr., 5 
Eeb. 1897 (BO, L); Koorders 27952, C, Semarang, 

Ambarawa, Telomojo, fl., 13 June 1897 (BO, L); 
Koorders 34183, E, Madiun, Ngebel, Ponorogo, fr., 
19 Nov. 1900 (BO, L); Koorders 37915, E, Malang, 
I engger, 1650 ni, fl., 30 Oct. 1899 (BO, K); Koorders 
38229, E, Malang, Gn. Ard|Uno, Pasuruan, 2000 m, 
fr.. Il Nov. 1899 (BO, K L); Lorzing 716, C, Tlerep, 
Prahu, N Sendara, 2000 m, buds, 24 Nov. 1912 (BO, 
I ); Steenis 5110, W, Bogor, TjiapuskJoof, Gn. Salak, 
800-1000 m, IL, 31 July 1932 (A, BO, K, L, SING); 

Steenis 17615, W, Bogor. Gn. Pangrango. 2500 m, 
st„ 29 May 1950 (BO); Winckcl 1559, W. Bogor, 

I jadasmalang, nr. Tjidadap, S of Tjibeber, 1000 m, 
fl. fr.. 11 Aug. 1923 (BO. K E, SING).—Bornéo: 
Saiiaii: Ahan Gibot SAN 60723, Distr. Ranau. Kamp. 
Kilimu Ranau, 2.5 miles E of Ranau along Poring Rd, 
2000 ft„  fr., 18 Sep. 1967 (BISH, SAN); Aban Gibot 
SAN 62024, Distr. Tuaran, Kampong Parad, fr., 18 
May 1968 (L, SAN, SAR); Aban Gibot SAN 66831, 
Distr. Ranau, Copper Mining Area, Mamut, buds, 2 

May 1970 (L. SAN); Aban Gibot SAN 95210, Distr. 
Beluran, Ri. Monkobo, 1950 m, st„ 15 Mar. 1982 
(SAN); Alabazo SH (SAN) A 3626, for est Distr. 
Jambunah, Kg Zanateir. 2500 ft., fr. 26 Mar. 1952 
(L. SING); Carr SF27228, Mr. Kinabalu, nr. Bundu 
Tuhan, 4000 ft.. fl., .3 May 1933 (SING); Chew & 
Corner RSBN 4398, Ml. Kinabalu, Bembangan R., 
5400 ft., st., 20 Eeb. 1964 (K, L, SAN); tSiemens & 
Cletncns 50693, Mc. Kinabalu, Gnrulau Stnir, 5500 
ft., fr., 4 Dec. 1933 (A, BM); Cletncns cr Clemens 
51173, Mt. Kinabalu, Penibukan ridge, 4000 ft.. fl., 6 
Nov. 1933 (A, BM. K); Cockburn SAN 84928, Distr. 
Eahad Ditu. Summit trail of Gn. Tribulation, Sg. 
Segama, 900 m, fr., 18 Aug. 1976 (K. !.. SAN. SAR); 
Rfadani SAN 89394, Distr. Ranau, fom Bt. Ampuan, 
2500 ft., fl., 18 Nov. 1978 (L, SAN, SAR); Meijer 
SAN 51588, Distr- Sandakan, Mt. Melian nr. Kiabu 

Labuk, 2800 ft., juv., 14 May 1965 (SAN); Mikil  
SAN 31867, Distr Tantbunan, I rusmadi above 
Kionop, juv., 10 Oct. 1962 (KEP); Mikil  SAN37765, 
Distr. Penumpang, .Suran Trail, 890 ft., fr., 15 Dec. 
1963 (L, SAN, SAR); Sorte SAN28510, Distr. Ranau, 
spur of Kg Tamis Tenompaok b.R., 4700 ft.. yfr., 19 
Fcb. 1962 (K, KEP. E, SAN, SAR); Sundaling SAN 
129697. Distr. Lahad Datu. FR Malau, fl., 30 July 
1990 (SAN).—Brunei: Ashron BRUN 1044, Bt. 
Pagon ridge, 4750 ft., fr., Mar. 1958 (K, L, SAR). — 
SaRawaK: Ashtott S 21116, Bt. Lumut, Carapa Amau, 
Glu Mujongv Hose Mts., 950 m st,, 14 Apr. 1964 
(K, SAR); Chai S 18535, Gn. Matang, 800 m, fl., 31 
July 1963 (A, K, KEP, L. SAN. SAR); Chai S35503, 
Perupayang nr. foot of Apo Duai Range, Kelabit 
Highlands, Baram Distr,, 4tli Div., 1180 m, yfr., 14 
Nov. 1974 (A. K. E. SAN); Dyg. Awa & l.ee S 51142, 
Tama Abu Range, Bario, 4th Div., 1750 m, fl., 19 
May 1988 (K, KEP, L, SAR); Uias Paie S 26012, Ulu 
Ugong, Lawas, 2800 ft., fr., 19 Sep. 1967 (K, L, SAN, 
SAR); Lee S 52496, Bt. Tebunan, Ulu Tntsan, Lawas, 
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5th Div., 1450 m, fl., 9 May 1986 (K. L, SAN, SAR); 
Martin S 37053, Gn. Mtilu National Park, Tutoh, 
Baram, 4th Div., 1310 m, 11., 24 Fcb. 1976 (K, L, 
SAN, SAR); Murthy & Ashton S 22621, Usun Apau, 
Long Nyaiau, Dapoi, Tinjar, 700 m, st., 4 Apr. 1965 
(A, K, L, SAN, SAR); Nuoteboum & Chai 1696, 
Kalabit Highlands, Bario, daka sina kaja hill, 1000 m, 
yfr., 25 Mar. 1970 (BISH, K, Kbl\ L. SAR); Pickles S 
3777, Mt. Kalulong, 3"l4’N-I  l4°4l'E, 4310 ft. fr., 
19 Feb, 1956 (BM. SAR).—KALIMANTAN:  Enderr 
3136, W Kurei, !.. fVtak, 600 m, fl., 10 Sep. 1925 
(BO, L): Geesink 8953, Kalimantan Timur, betwcen 
Long Bawan and Panado, 3"52'N-115C42"E, 1000 m, 
fl., 7July 1981 (L); Joug bb 9670, West Bornéo, Ond. 
afd. Bengkajang, top Gn. Bawung, 1400 m, juv., st„ 
25 Mar, 1926 (BO); Kosterrnany 7540, Peak of 
Balikpapan, Gn. Beratus, 1200 m, st,, 15 July 1952 
(BO, K, L); Kostennans 12903, W. Kutei, Mt. 
Palimasan nr. Tabang on R. BeUjan, “00 m, Fr,, 11 
Sep. 1956 (R.M, K, K H P, L); Valkenbufg & Stockdak 
1082, Kayan Mentarang Reserve, 2’5l'N-11 5°55'E, 

950 m, fl„  26 Nov. 1991 (A); Yaeger 203, Tanjung 
Puting, Kalimantan 1 engab, 0 m, st., 16 Nov. 1985 
(A).—LESSER Sunda IstANDS: Bail: Kos ferma ns et al. 
KK&SS 162, Bedugul forest région, Mt. Batukan 
complex, 1300 m, IL, 25 June 1958 (A, BM, BO, K, 
L, P); Meijer 10400, Mc. Aguns, 8°20'S-115°30'E, 
st., 17 June 1976 (L); Seujf 17, bb 17276, Klucnkung, 
nr. Pengedjaran, 1200 m, fr., 22 Feb. 1933 (A, BO); 
Steenis 8043, Gn. Ahang, 1500-2000 m, st., 9 Apr. 
1936, (BO). Sumbatva: Kostermans 18439, W 
Sumbawa, Mt. Battilanrch, Brangbossang, trail front 
Batudulartg to Pusu. 800-900 m, st., 24 Apr. 1961 
(K, L). Sumba: Verbetjen 4028. s.loc., buds (L); 
Voogd 1901, W Sumba, 500 m, fl., 30 Nov. 1934 
(BO, L). Flores-, Hooghtnd 12646, W Flores, Poco 

Raneka nr. Ruteng, 1400 m, fl., 25 June 1975 
(CANB, L): Kostermans 22091, W Flores, SE part 
Mbengen, 600 ni, buds, 10 May 1965 (K, L); 
Schmuta 4588, Nunang, 1100 m, fr., 2 Feb. 1980 (L); 
Verheijen 4360, Karat-Lelak, st., 16 July 19"4 (L).— 
MOLUCCA5: Morotai Kostermans 1097, Gn. Parc 2, 
900 m, 26 May 1949, (BO, L). Bacon Haan 2, bb 
23122, nr. Masurung. 500 m. sr., 12 Aug. 1937 (A, 
BO, L). Sidti Jsls.: Atjèh (Fxp. v. Hulstijn) 383, Eil. 
Sulabesi (~ Sanana), Gn. Patahoi, IL, 1913-14 (BO, 

L). Seront: Burley et al. 4363, 40 knt E of Masohi in 
Wae Rutan/Wae Ruwata (Ruwa) catchment areas, 
150 m, fl„  7 Dec. 1990 (A, K. KEP, L, P);. Runen 
1649, W Ceram, W of Piru, 0-100 tn, fl., 25 Sep. 
1918 (BO, K, L); Runen 2221, C Serarn, H Elate S of 

Railiu, 400 m, 11 , 13 May 1919 (BO, L). Ambon: 
Burlage 253, Gn. Tuna, fl., 17 July 1900 (BO); 
Dumont d'Urville 1311, s.Loc., fl., Ôct. 1823 (P); 
Kornassi 1181, Gn. Harumesen, 0-100 m. fl., 25 Apr. 
1918 (BO, K, L); KusivaUt d Soepadrno 250, Wa-ai, 
slope of Mc. Salhutu. 100-200 m, fr., 7 July 1959 (A, 
BISH, BM, K, KEP, L, P); Matatula 5, bb '14261, nr. 
Puta, kamp. Hatu, 250 m, st„ 14 Dec. 1929 (BO); 

Rant 112, Karang panjang, behind Soja rd., fr„  30 
May 1929 (BO); Vriese cr Teysmann s.n., s.loc., fl., 
1859-1860 (L); Wiljes-Hissink 21, foorhills of Salahutu 
Mt. nr. Wae, 200 m, buds, Apr. 1948 (A); Zippel 
72d, s.loc., fr., Sep. 1828 (L). Uli  Asser Jsls.: Malessij 
4, bb 14303. Haruku, nr. Taënenitu, 300 m, fl., 20 
Mar. 1930 (BO). Banda: s.colf, s.n., s.loc.. fl. (L). 
Cuit, in Hort. Bog, ex Moluceosr. Fortnan 51, J130, 

fr., 25 Feb. 1956 (A, BO, K, L); Jacobs s.tt, J130a, 
male fl., 12 Mar. 1958 (BM. K, L, P), 

Local names.—Sumatra: Antahasi or Atahasi 
(Batik language, ’foba), Bocnoha (Toba), Resak kero 

(Malay language), Bocnga I-octih (Lampung lang.), 
Bringin randock (language?).—MAL. PEN.: Kasai 
bukic (Burbill & Holttum SF 6853), Scnrang 
( Wbitmore FRI 3881), Pa'ang (Bidin CF 4200).— 
JAVA: Sundanese: Ki merik(h), Karo tjok, Ki papa- 
tong, Kihiris, Kiringït, Tjirome, J jeremeh, Ki  
Tjercrne, Ki nicong. Angrict pissang, Kibiroe, Ki  
adjae, Ki-papatrong. Javanense: Dali kling or 
Dalilceling, Wlingi, Kelis, Panejalkidang, Sampar 
kc-dang, Gagar, Kerjemé, Serak, Lere, Gringging, 
Damaran. ?Klis, :djeng gïtri, Nagasari gunung, 
Sap(i)enan, Sadan, Tembatang or Têinbagan, 
S(e)riwaJik, Wuru kunjet. Language not specified: 
Damaran [Bat/ter 16223), Ki soeren goenoeng 
(Konrdcrs 26.546), Legarie Tjantigi (Kalshaven VI), 
Pasang kengkeng [Voogd 721), Kajoe djaran [Winckel 
1963).—BornfO: Tekaran(u) (Kelabit). Uban (Tban), 
Tansang t.ang (Iban), tkaran [Nootebnom & Chai 
1696), Kayu-papan (Murut).—Lesser Sunda 
lSLANDS: Kémêrakdtlan (Balineese lang.). Larang 
(Flores).—MoLUCCAS: Mjrah. k - Doka2ra = Sela, k 
(Tobela lang., Bacan), Daon mejang (Ambon), 
Kahoenar (Malay lang., Ambon), Lagoendi hoetan 
(Malay, Ambon dialect), Taheroe (Malay. Ambon 
dialeet), Meongmerah (Malay, Ambon dialect), 
Mooeroca (Haruku lang.). 

LOCAI. USES.—BORNEO: The leaves are used for 

dying cloth; rhey are boiled in water and then 

mixed wich clay to makc a blackish dye (Chai S 

35503). Firewood. 

Nomenclature and typification.— 

HOOGEAND worked extensively on the nomen¬ 

clature and typification of Weinrnannia Jraxinea 

and its synonyms. Several lectotypes thar he had 

chosen are formally designated here. 

Under article 42.1 of the International Code of 

Botanical Nomenclature (GREUTER 1994), 

Pterophyllu Jraxinea D. Don, rhe basionym for 

Weinrnannia Jraxinea, was validly published in 

1830 [descriptio generico-specifica) and should not 

be considered a nomen nudum. 
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For the names published by SCHLECHTER and 

placed in synonomy here, as well as for W. born- 

eensis Engl., and for W ptdlei SchJtr. and W. vir- 

gulata Schltr. (see HOPKINS 1998b), ihe 

holotypes at Berlin hâve noi been destroycd (see 

Bernardi 1964). 

Taxonomy and variation.—As circumscribed 

here, Weinmannia fraxinea is a widespread spe- 

cies that shows a complex pattern of variation in 

the number, size, shape and texture of the leaflets 

and in the indumentum. Weinmannia blumei, 

the naine usually applied ro rhis species in west¬ 

ern Malesia, is placed in synonomy wirh W. 

fraxinea here (or the First rime, as are several 

names from Bornéo and New Guinea that were 

regarded by BERNARD! ( I 964) as distinct. The 

variation in W fraxinea cannot be consistently 

divided into discrète urvits either morphologically 

or geographically, i.c. ir shows “checkerboard” 

variation, and can thus bc regarded as an ochlo- 

species (CRONK, in press; WillTE 1962). Since 

the variants grade into one anorher, division into 

infraspedfic taxa is unwarranted. Flowever, it is 

sometimes useftil to be ablc to liante variants, 

especially at a local level, and in this case I sugg- 
est following the example of HUXLEY & JEBH 

(1993) who propose rhe use of informai nick- 

names for the most distinctive variants of ochlo- 

species (e.g. “dulitensis” for the large, rubbery 

leafleted form; “blumei” for specimens with 

medium-stzed, chartaceous Icavcs, etc.). How- 

ever, there are too matty intermédiare collections 

for nicknamcs to bc applied consistently to ail 

the materiaJ in W. fraxinea. 

The majority of collections Itom throughout 

the range hâve medium-sized, chartaceous to 

subcoriaceous leaflets, medium-sized and usually 

caducous stipules, and the indumentum on the 

axes varies from puberulcnt to tomentose (Fig. 

7A). The flower buds are usually pinkish and the 

flowers whitish. In Sumatra, the Malay 

Peninsula, Java and New Guinea, some collect¬ 

ions hâve sntaller leaflets (Fig. 7D) (e.g. Koorders 

7646, Java; Steenis 3617, Rappard S27, Sumatra; 

Cockbum FRI 11030, Malay Peninsula; Stevens 

LAE 58123, Woods 2718, New Guinea), the larg- 

est latéral leaflet per leaf excepttonally as small as 

2.2 X 0.9 cm. These small-leafleted variants 

usually occur at high altirude though specimens 

with medium-sized leaflets sometimes occur at 

similar élévation. The inflorescences tend to be 

short and less well developed than in matenal 

from lower élévation (i.e. fewer partial inflores¬ 

cences; dyads not tetrads) and the flowers are 

usually whire. 

Other collections from these four areas and 

from Bornéo hâve exceptionally large leaflets, up 

to 12 X 3.5 cm. The leaflets vary in texture from 

chartaceous to coriaceous, but when coriaceous, 

they often hâve minutely proiniacnr or contrast- 

ingly coloured venation and a dense réticulum of 

tertiary and quaternary veins. In these specimeas, 

the axes are glabrous or subglabrous and the stip¬ 

ules are larger and more persistent. In the Malay 

Peninsula niaterial like this has been named W. 

blumei var. major (e.g. Ridley 16029, Wray & 

Robinson 5319); in Bornéo, W. dulitensis (e.g. 

Clemens 51173, Hopkins & Bradford 5013); and 
in New Guinea, W. alta (e.g. Smith NGF 1355, 

Lam 1574). In Sumatra, collections include de 

Wilde & de Wilde-Duyffes 14151 from Gn. 

Leuser, Aceh Province, flowever, the shape of the 

latéral leaflets is not always the sarne, and varies 

from lanceolate or ellipticai and t cuneate at rhe 

base, to ovate with the base rounded and condu- 

plicate (Fig. 7B). In vivo, young stems and leaves 

are rubbery and difficuli  to press (HOPKINS & 

BradfoREi pers. obs.), In W. fraxinea udulitensis”  

from Bornéo, the inflorescence axes are reddish, 

the racemes long and robust, the flower buds 

pink or bright red and the flowers pinkish at 

anthesis (Fig. 2C,D). 

Some other collections from Bornéo hâve ovate 

latéral leaflets that are medium-sized, subcoria¬ 

ceous, and the base is rounded on one or both 

sides but not conduplicate (Fig. 7C). They some¬ 

times dry black and can be densely hirsute along 

the abaxial surface of the ntidrib, They corres¬ 

pond to W borneensis (e.g, Ampon et al SAN 

71837, Aban Gibot SAN 56354, J & M.S. 

Clemens 32641). 

In Flores and Seram, the leaflet margins are 

rather distinctly crenate (e.g. Hoogland 12646, 

Schmutz 30621). Some specimens from the 

islaads of Milne Bay Province, Papua New 

Guinea hâve leaflets with strongly acroscopic cren- 

ations (e.g. Brass 27428 and Gideon LAE 57278, 
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both from Misima lsland) but the leaflets here 

are larger than in the Lesser Sunda Islands. 

In the Moluccas, rhe leaflets are typically ellipt- 

ical or lanceolate and the base of latéral leaflets, 

especialty the most distal pair, is strongly un- 

equal, being attenuate on one skie and concave 

on the other (Fig. 7E) (e.g. Ko ma su IJ SJ, 

Kuswata & Soepadmo 250, Malessij bb 14281, 

Teysmann s.ri., Ambon; Rutten 2221, Seram). A 

few collections from the Cycloop Mts., Irian Jaya 

are rather similar (e.g. Koster BW 4302). In both 

the Moluccas and New Guinea some collections 

are glaucous on the underside of the leaflets (e.g. 

type of W. hypoglauca from Irian Jaya; de Wiljes- 

Hissink21, Ambon). 

Weinmannia fraxinea is less variable than some 

other ochlospecies, such as Myrmecodict tuberosa 

Jack in which 16 informai entities were recognis- 

ed (Huxi.l-.Y & JhBR 1993), but nevertheless it 

shows many of the traits listed by CRONK (in 

press) as characteristic of this type of complex 

species. It has strongly polymorphie, non-hierar- 

chical variation where the characters vary inde- 

pendently of one another and largely 

independenrly of geography and ecology. It has a 

widespread distribution and shows considérable 

ecological plasticiry, occurring for instance in 

New Guinea from near sea level ta over 2000 m 

on a variety of soil types. While distinct variants 

can sometimes be recognised at a local level, they 

intergrade when the whole range of the species is 

considered. Similar morphologies are often 

found in widely separated Iocalities and some¬ 

times appear to be polytopic, while other variants 

occur in only one région. In some cases, at a part- 

icular localiry, there can be rwo distinct variants 
présent which do not intergrade, although in 

another locality they do. In commun with many 

ochlospecies, VP fraxinea belongs to a large genus 

and has closely related, monomorphic satellites, 

such as W. dcvogelii H.C Hopkins in Sulawesi 

and W macgtllivmyi Seem. in Vanuatu. 

Although variation is not due to interspecific 

hybridization, nor does Weinmannia fraxinea 

appear to be a sériés of apomictic microspecies 

(see Cronk, in press), the morphology of flowers 

on herbarium specimens suggests a complex and 

variable breeding System (Table 1). Clearly field 

observations are needed but current evidence 

indicates rhat W fraxinea is predominantly dioe- 

cious or polygamodioecious in some régions and 

hermaphroditic in others. Successive cycles of 

flowers ol different sexes on one plant, as seen in 

certain Sapindaceae (VAM WELZEN 1990) and 

which may occur in some of the Pacific species of 

Weinmannia, would not produce the pattern that 

has been observed in this species ro date. For inst¬ 

ance, herbarium specimens from plants in culti¬ 

vation at rhe Botanical Garden at Bogor, which 

originated in rhe Moluccas where W. fraxinea is 

morphologically dioecious, are unisexual and 

provide no evidence that the trees change sex. It 

seerns likely that variation in the breeding System 

contributes to taxonomie complexity and it is 

possible that some populations are apomictic. 

The fact that distinct variants sometimes do not 

intergrade where they occur together suggests a 

complex breeding System and at least partial 

barriers to gene flow. 

CRONK (in press) discusses two hypothèses for 

the origin of ochlospecies. The France hypothesis 

proposes that this type of polymorphie variation 

could hâve arisen in allopatrîc populations separ¬ 

ated front one another in réfugia during dry 

periods of the Pleistocene. The geographical 

région where W. fraxinea has its présent distribut¬ 

ion was certainly subject to considérable fluc¬ 

tuations in climate and sea level during this 

period. In a second hypothesis, CRONK (in press) 

proposes that the rapid expansion of a colonising 

species with wide ecological tolérance could give 

rise to the geographically unstructured variation 

seen in ochlospecies. With time and outerossing, 

this variation would become ecogeographically 

sorred and one or ntore less-variabic species 
could emerge. This hypothesis seems parricularly 

apt for W. fraxinea which has wide ecological 

tolérance and is often a pioneer. As suggested by 

CltONK, molecular techniques could be used to 

inve.stigate the genetic structure and origin of 

ochlospecies. 

2. Weinmannia clemensiae Steenis 

J. Bot. 72: 3 (1934); Bernardi, Bot. Jahrb. Syst. 83: 
166, t. 18 (1964); Cockburn, in Kinabalu Summit of 
Bornéo, chapter 7: 185, fig. only (1978).—Type: J. &  
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Fig. 9.—A-G Weinmannia aphanoneura A. Ilowering shoot with impaopinnale leaves. counded stipule and inflorescence of two 
dyads; B, stipule; C. section ot rachis ol raceme showing ilowers inserted in fasclcles, the tloral bracts aJready failen; O, flowerbud; 
E, female flower with one petal removed; F, dehisced capsule; G, seed. (A. Chew Wnn-Lek 380; B. E, Clemens 33076; C. 0, Paie 
S26531: F. G. Enden 4125} — H-P Weinmannia clemensiae H, flowering stroot with imparipinnate leaves and an inflorescence of 
two dyads, the apical bud continulng lo grow and productng a pair of young leaves; J, abaxial surface of a latéral leaflet: K, flower, 
probably male. L, detail of K with penanth removed to show gynoeclum, dise lobes and a single stamen, M, female flower, note short 
filaments; N, dehisced capsule; P, seed. (H-L, Beaman 9132\ M, Chew & Corner RSNB 4508\ N, P, Clemens 50877).—Drawn by C. 
Monnié. 
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Ai.S. Clemens 27880 (Sabah), Mt. Kinabalu, in Iow 
jungle near Kamborangah, 2400 ni, 7 Jan, 1932 
(holo-, BO!; iso-, K! [photo at KEP], L!). 

Treelet or tree, 1.5-10 m high. Young stems and 

leaf rachises densely tomentose-velutinous, older 

stems tomento.se becoming ± glabrous with 

numerous lenticels; stems terete, relative!)' thick, 

3-5 mm diameter, nodes somevvhat thickened 

and leaf scars prominent. I n te modes often short, 

0.5-1.7 cm. Branching noc dichotomous, 

Stipules usually caducous, + orbicular, up to 1 X 

1.2 cm, base narrowing, apex broadly rounded, 

abaxial surface densely sericeous espectally 

towards the base, adaxial surface shortly velutin- 

ous. Leaves imparipinnate, with 6-13 pairs of 

latéral leaflets, total length up to 13 cm includ- 

ing pétiole 0.5-1 cm long; rachis segments 0,4- 

0.9 cm long; petiole and rachis segments terete, 

densely tomentose-velutinous, diverging front 

the stem at an angle of almost 90° especially at 

growing tips; leaflets bullate and carinate, the 

margins strongly recurved and often rolled; latér¬ 

al leaflets ohlong or somevvhat ovate, the largest 

per leaf 1.4-2.7 X 0.6-1 cm, leaflets towards the 

base smaller, inserted ± at 90° to leaf rachis, base 

equal, rounded to cordate, apex broadly acute; 

terminal leaflet elliptical, 1.9-3.3 X 0.7-1 cm 

including petiolule of 0.3-0.5 cm, blade scarcely 

larger than largest latéral leaflets, apex acute; 

blades coriaceous, the upper surface puberulent 

or glabrous when the eu fiel e thick. sparsely to 

densely pubescent below, the midrib sericeous; 

sometitnes punctate (bases of hairs); margitt 

crenate but crenations usually obscured, 5-7 

notches on each side in the latéral leaflets; on 

upper surface midrib indemed, secondary veins ± 

at 90° to main vein, tertiary venation obscure; 

midrib prominent below. 

Inflorescence a pair of opposite, latéral dyads, 

the apical bud of the main stem between the 

peduncles of the dyads densely sericeous, often 

continuing to grow vegetatively duxing flower- 

ing; bud at apex of peduncle in angle between 

the racemes sericeous; sometimes a few successive 

nodes on une shoot producing dyads simultan- 

eously; peduncles 0.3-0.7 cm long; racemes up to 
10.5 cm long; peduncles and axes of racemes 

densely tomentose-velutinous; inflorescences and 

infructescences dense. Floral buds inserted in fasc- 

icles, floral bracts obovate-carinate, with short 

flattened hairs, up to 1-1.5 mm long, caducous. 

Flowers unisexual (or sometimes bisexual?); pedi- 

cel 1-1.5 mm long, with short erect hairs; calyx 

lobes 0.8-0.9 x 0.6-0.8 mm, hirsute; pctals ob- 

ovate or almost circular, 1.1-1.5 x 1-1.1 mm, 

rounded at apex, margin ciliolare; dise lobes 0.4- 

0,5 mm long, oblong or broadly oblong; in male 

flowers' filamenrs ca. 2.5 mm long, ovary ca. 

0.6 mm, densely pubescent, styles 0,1 mm, 
incurved (some flowers in same inflorescence 

hâve ovary 0.9 mm long and styles 0.8 mm long, 

straight, and may be bisexual); in female flowers: 

filaments up to 1.9 mm long, ovary 1.5-2 mm 

long, densely pubescent, styles ca. 1 mm long, 

straight, pubescent at base. 

Capsules up to 3.7-4.5 X 1.8-2.2 mm at dehis- 

cence, plus styles up to 1.5 mm long, the exocarp 

densely pubescent; calyx lobes persistent; central 

column weakly developed. Seeds immature, ca. 

0,9 mm long, comose at both ends.—Fig. 2B, 

9H-P, 10. 

JUVENILE FOLIACE.—Seedling leaves: blade thin, 

chartaceous, margin strongly toothed and fiat, not 

recurved; latéral leaflets few (ca. 4 pairs), mid 

grccu or reddish; stipules sometimes roolhed 

(.Hopkins & Bradford 5015). Saplings and coppice 

shoots: blade coriaceous, latéral leaflets up to 18 

pairs, of similar size to chose of adult foliage but 

scarcely recurved; venation indented above; mar¬ 

gin distinctly toothed (Hopkins &  Bradford 5016). 

Bkffdinc SYSTEM.—Dioecious or polvgamo- 

dioccious? Few collections have flowers al an- 

thesis. Spccimens with immature fruits have 

short filaments, suggesting thé) bave developed 

front iunctionally female flowers. 

FiF.I O CHARACIERS.—Adult foliage darkish 

green above, paler below with main vein brown 

or pink; leaf rachises and stems brown; stipules 

satiny' mid green and paler than foliage. Buds 

green, white or brown front indunienium; new 

growdt densely velutinous and sometimes redd¬ 

ish. Flowers pinkish brown or deep crealn-pink; 

calyx blood red; corolla pink or pink-wliite; sta- 

mens cream; whole inflorescence pink and 

downy. Immature fruits pink with red styles, 

infructescence axis tinged pink. 
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Distribui ion and ecology.—Endémie to 

Mt. Kinabalu and Ml. Tambuyukon in Sabah. 

Restricted to slunted forest on slrongly ultrama- 

fic soil at ( 1640-) 1900-2600 ni. Habitats describ- 

ed as low mossy and xerophylloüs scrub forest, 

open ridges, oak-laurel forest, and forest domina- 

ted by Leptùspermum and üaerydiurn. Other 

associâtes include Nepenthes rajah. Probably ail 

populations occur vvitbin tbe boundary of 

Kinabalu Parle, whose protection is therefore cru¬ 

cial to the continued survival of this species. 

Materiai hxaminku.—Bornéo: Sabah: Barkman 
& Buin 141. I.ayang I.ayang, 2600 ni, fl., 1 Mar. 
1995 (*KIN);  Beu ma n 9132, Ranau District, East 
Mesilau River, nr, Mesilau Cave, 6°03'N-116°36’E, 
1950-2100 in, fl„  26 Mat. 1984 (K, L); Berman 
9837, Ranau District, Pig Hill  on E side of Mt. 
Kinabalu, 6"03'N-1 I6"36T, 2000-2300 m, st., 25 
May 1984 (A, K, L); Cbew & Corner RSBN 4364, 

Mr. Kinabalu, Pig Hill,  7000 h., fl., 18 feb. 1964 (K, 
L, SAN), Cbew & Corner RSNB >508, ibid., yfr., 24 
Eeb. 1964 (A, K, L, SAN); Chem & Corner RSNB 
4755, Mt. Kinabalu, Mesilau Cave, 6000 fr., st., 29 
Mar. 1964 (K, L.. SAN); / à M.S. Clemens 50793, 
Mr. Kinabalu, Gurulau spur, 7000-9000 fr., 0.. 6 
Dec. 1933 (A. BM, K. L); J. & M.S. Clemens 50877, 
ibid., 8000 ft . fr., 8 Dec. 1933 (A, BM, K, L); 
Hopkins & Bradfbrd 5011, Mc. Kinabalu, Pig Hill.  
116°38’E-6°03'N, 2250 m, yfr., 5 Mar. 1996 (K1N„ 
P, MO); Meijcr SAN 28737, Ranau District, Mt. 
Tambuyokan, GÜ00-7000 h., st., July 1961 (K, L, 
SAN); Meijrr SAN 34617, ibid-, 6000 ft., st,. July 
1961 (SAN); Mcijer SAN 48098, Mt. Kinabalu, 
Ranau District, opp. Kinabalu cave, Kinabalu Nat. 
Park, S000 ft.. st„ 20 Feb. 1965 (K, L, SAN); MM  
SAN 4704 L Ranau Disr. Kinabalu Park, Mesilau base 
camp, 5000 ft., st., June 1964 (SAN); Nais et al. SNP 
3675, Kinabalu Park, Mt. Tambuyukon, 8000 ft., 0., 
16 Mar. 1991 (K1N); Nais et al. SNP4890, ibid., bet- 
ween camp III  and sutnmit. 11., 6 Oct. (990 (K1N); 
Philips SNP 2318. Mesilau landslide. 11., 28 May 
1986 (KIN); Whithead s.n., Kinabalu, 9000 ft., st., 
Mar. 1888 (BM). 

(*KIN  refers to the herbarium at Kinabalu Park 
HQ). 

As noted in the type description, this species 

appears to be most closely related to W. urdanet- 

ensis from the Philippines and the Highlands of 

New Guinea. In both species therc are numer- 

ous, small leaflets arranged at right-angles to the 

leaf rachis and the secondary veins are at right- 

angles to the midrib. Weinmannia clemenisae has 

characteristically bullate leaflets with the margins 

recurved so rhat they can not be flattened. Tliere 

is a slight tendency to bullate leaflets in W. 

nrdanetensis but it is not nearly so pronounced. 

In both species the upper cuticle is sometirnes 

thickéned and the structure of the inflorescence 

is similar. The seeds of W. clemensiae are comose 

at each end, not hairy throughout as in W. 

nrdanetensis. 

3. Weinmannia aphanoneura Airy Shaw 

Bull. Mise. Infbrm. 1940: 260 (1940); Bernardi, 
Bot, Jahrb. Sysr. 83; 160 (1 964).—Type: P. W. 
Richards 1716 (not 6716 as given in protologue), 
Sarawak, Dulit Ridgc, open rnoss forest, ca. 1400 m, 
11 Sep. 1932 (holo-. Kl, photo at KEP). 

Shrub or tree 2-20 m high and up to 35 cm 

dbh. Young woody stems + glabrous or adpressed 

pubcrulent, soon glabrescent, older ones glabrous 

with numerous lenticeis, nodes sometirnes ± 

thickened and leaf scars prominent; branching 

not usu.dly dichotomous. Stipules often persist¬ 

ent at ciistal nodes, suborbicular and usually liât, 

not recurved, up to 1.7 X 1.9 cm (rarely spath ul- 

ate, ca. 0.6 X 0.4), base constricted, apex broadly 

rounded, abaxial surface glabrous or shortly 

strigose especially towards the base, adaxlal surfa¬ 

ce glabrous. Leaves imparipinnate, with (0-)l-4 

(-5) pairs of latéral leaflets, total length up to 

16 cm, including pétiole of 0,7-2,8 cm; rachis 

segments 0.5-1.9 cm long; petiole and rachis 

semitercte, adaxial sidc flattened, slightly ridged 

or channellcd, sometirnes narrowly winged, espe- 

cially towards the point ol insertion of the Icaf- 

lets, wings extending outwards up to 1 mm on 

either side of raid line, petiole and rachis glab¬ 

rous or tomentose either on adaxial or abaxial 

sutfitee but not both, usually inserted at an acute 

acroscopic angle; latéral leaflets narrowly ellipt- 

ical or narrowly obovate, the largest 2.4-7 X 0.6- 

1.9 cm, the base unequal, ± sessiie, cuneate, apex 

acute to obtuse; apical leaflet narrowly elliprical, 

narrowly obovate to obovate, scareely larger than 

the largest latéral leaflets, 3-9.4 X 0.7-2.7 cm 

including the narrowly cuneate to attenuate base 

0.3-1.2 cm long, apex acute to obtuse; blades 

coriaceous, glabrous and sometirnes shiny above, 

glabrous below, characteristically drying grey or 
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Fig. 10.—Distribution of Weinmannia aphanoneura, W. clemensiae and W. hooglandii. 

dark chestnut above and chestnut below; not 

punctate; margin crenate, 6-11 norches on each 

side ol thc largest latéral leaders; midrib slightly 

depressed above, prominent below and some- 

times pubescent to tojnenrose at base, secondary 

and tertiary venarion ± fiat un both surfaces or 

often obscured especiallv on the upper surface by 

the thick cuticle; réticulum not dense. 

Inflorescence 1 or 2 pairs of opposite dyads, the 

apical bud of the main stent between the central 

dyads shortly sericeous, rarely continuing to 

grow vcgctatively during floweting; bud at apex 

of peduncle in angle between racemes shortly 

sericeous; sometimes dyads produced in axils of 

leaves at subdistal nodes; peduncles ca. 0.3- 

1.9 cm long, racemes usually not longer than the 

leaves (7-8 cm) but sometimes up to 14 cm long; 

peduncles glabrous or adpressed puberulenc, axes 

of racemes puberulent, rarely tomentose; stipules 

at node at top of peduncle sometimes persistent 

and either free and orbicular or connare at base 

to fornt a cup-shaped structure. Floral buds 

inserted in fascicles; floral bracts carinate, ca. 

1.6 mm long, margin with minute glandular 

tceth, shortly hairy on abaxial surface. Flowers 

unisexüal; pedicel 1.8-3.6 mm long, pubcrulous; 

calyx lobes 0,5-0.8 x 0.4-0.9 mm, glabrous; 

corolla often rotate, petals oblong or irregularly 

obovate, 1,2-1.5 x 0.7-0.8 mm, rounded or 

emarginate at apex; dise lobes 0.3-0.5 mm long, 

oblong and discrète or with thin flanges on 

either side so thar the 8 lobes fornt an alrnost 

continuons dise; in male flowers: filaments 2.1- 

2.6 mm long, ovary 0.5-0.7 mm long, pubes¬ 

cent, styles 0.1-0.2 mm long, incurved; in feinale 

flowers; filaments up to 1.7 mm long, ovary' ca. 

1 mm long, densely pubescent, styles ca. 1.8 mm 

long, straight, stigmas capitale, papillose. 
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Capsule 2,5-3.5 X 1.3-1.5 mm at dehiscence, 

the styles up to 15 mm long, che exocarp pubes- 

cent; calyx lobes persistent; central column 

sometimes présent. Seeds ca. 0.9 mm long, 

comose at both ends, the hairs to 1.5 mm 

long.—Fig. 9A-G, 10. 

BREED1NG SYSTEM.—Dioecious. 

FlELD CHARACTERS.—Bark scaly dark brown, 

outer bark reddish, inner bark brownish, sap 

wood pale yellow (Pitty dr Ogata SAN 63292). 

Stem pink; pedoles, rnidrib on underside of leaf- 

lets and inflorescence sometimes magenta. Buds 

red; flowers white to pink; calyx pink or red; 

corolla cream, pale pink or reddish; filaments 

white with pale pink anthers. Fruits crimson, 

Distribution and ecoloüy.—Montané fcrest 

in Bornéo and Sumatra (one record), at 1175- 

2560 m. Habitats desuibed as open moss foresr, 

ridge top forest, submontane heath lorest and 

ericaceous mossy fotest. Locally comrnon. 

MATERIAl 1XAMINM 1.—SUMATRA: Nagamasu 3641, 
West Sumatra, sunimit of Gn, Rasam, ca. 10 1cm S of 
Danau Diatas, 1 “  1 0-11 ’S-l00D44-45’E. 2500- 
2565 m. fl.. 18 Feb. 1989 (I.).^Bornf.O: Sabah: 
Aban SAN 76507, Mt. Kinabalu, Ranau District, 
above power station, st., 11 Mar. 1973 (SAN); J. & 
M.S. (Siemens 29476, Mt. Kinabalu, fenompok, 5000 
ft„  fl.. 2 May 1932 (A, BM, K, L); J. à MS Clemens 
33076, Mt. Kinabalu. Marai Parai, beadwaters of 
Sadikan, 5000 ft., fl., yfr, 5 May 1933 (A, BM, K, L). 
SarawAK: Anderson 4507, Baram District, Gn. Mulu, 
path from Melinau Paku, 4800 ft.. buds, 30 June 
1961 (A, K, 1,); Rrunig S 8785, Binrulu District, 
Merurong plateau, Bt. Bandong, fl,, 15 May 1960 (A, 
K, L); Burtt & Martin. 5487, 4th Div., Gn. Murud, 
3°55 N-l 15U31'E, 7800 ft.. fl., 12 Oct. 1967 (SAR); 
Chew Wee-I.ek 380, Baram District, Gn. Mulu, 4° 
5'N-114”55'E, 5000 ft., buds, 16 June 1962 (A, K, 
L); Chew Wee-Lek 388, ibid., fl., 16 June 1962 (A, lv, 
L); Mas Paie S26481, Gn. Murut, Ba Kelâlan, Lawas, 
7700 ft., fl., 10 Ocr. 1967 (K, L); Mas Paie S 26531, 
Gn. Murut, Ulu Pahdapat, Ba KclaJan, l.awas, 7750 
ft., fl., 13 Oct. 1967 (K, L). Kalimantan: Endcrt 
4125, Ond. Afd. W. Koetai, b/d Kcmoel, 1500 m, fr., 
14 Oct. 1925 (U. 

W. cf. aphaiumaneura. BORNEO: SABAH: Pitty &  
Ogata S 63292, Tenom District, Gn. Anginon 
Sapong, 3900 ft., fl., 20 Nov. 1968 (A); Ogata 11614, 
ibid., 1175 m, 20 Nov. 1968 (L). 

Local NAME.—Maba (Iban). 

4. Weinmannia hooglandii H.C. Hopkins 

& J.C. Bradford, sp. nov. 

A W. fraxinea folioiis lateralibus parvinribus (maximis 
< 2 tvi lottgis, mm > (2,8-) 3.5 on longis) ablongis apice 
late acuto (non lanceoiatis apice auguste acuta), venatio- 
ne reticu/ata tvnferta. area lis parvinribus. inflorescentia 
unica pare dyaluni lateralium (non 2 net 3 paribus dya- 
tum vel tetratum) diversa. 

Type.— T.C. Wbitmore FRI 12582, Peninsular 
Malaysia, Pahang/Sclangor, Gn. Ulu Kali, foresîed 
gully, 5600 ft., 9 Sep. 1969 (holo-, KEP!; iso-, A!, K!, 
I !. SAN!). 

Shrub or small tree 1.2-5 m X 4 cm dbh. Young 

woody stems tomentose or velutinous, older ones 

glabrescent with nu mérous lenticels, branching 

not dichotomous. Stipules persistent or nor at 

distal nodes, ± orbicular, up co 0.5 X 0.6 cm, 

base constricted, apex broadly rounded or flat- 

tened, abaxial surface shordy strigose especially 

towards the base, adaxial surface glabrous. Leaves 

imparipinnate, with 3-8 pairs of latéral leaflets, 

total length 5-7 cm long; pétiole 0.8-1.5 cm 

long, rachis segments 0.4-0.8 cm long, pedole 

and rachis terete, slightly wider towards the point 

of insertion of the leaflets, otren densely toment¬ 

ose and especially so along adaxial s idc; latéral 

leaflets ± oblong to narrowly ovate, slightly 

imbricate the Jargest 1.6-2 X 0.5-0.6 cm, the 

most proximal leaflets smaller, ca. 0.7 X 0.4 cm, 

base unequal, sessile, cuneate, apex broadly 

acute; apical leaflet narrowly elliptical, scarcely 

lurger than the largest latéral leaflets, 1.5-2.3 X 

0.5-0.8 cm, base attenuate, apex acute; hlades 

coriacenus, glabrous and sometimes sliiny above, 

glabrous below, not punctate; margin crenate, ca. 

3-7 notches on each side of the largest latéral leaf¬ 

lets, margin minutely revolute; rnidrib slightly 

depressed above, prominent below and some¬ 

times shordy strigose especially towards the base, 

secondaty and tertiary venation i fiat on both 

Surfaces or often obscure on the upper surface, 

réticulum relatively dense and drying darker 

than the remainder of the blade. 

Inflorescence a pair of latéral dyads, the apical 

bud of main stem between the peduncles shordy 

sericeous; bud at apex of pedunde between 

racemes shortly sericeous; peduncles ca. 0.4- 

0.5 cm long, strigose; racemes up to 6 cm long. 
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the axis pubescem or tomenrose. Floral buds 

inserted in fascicles; llora! bracts carinate, ca. 

1 mm long, minurely hairy; pedicel 1.5-3 mm 

long, minurely hairy. Male flowersi calyx lobes 

ca. 0.8-0,9 X 0.6 mm, glabrous; petals ± obovate, 

1.2-1.4 X 0.8-0.9 mm, apex roundcd or emarg- 

inate, minurely ciliolate (atx 40); dise lobes 0.3- 

0.4 long, oblong or broadly oblong wich thin 

flanges on either side of each lobe; filaments ca. 

2.6-3 mm long; ovarv minute, ca. 0.6 mm long, 

densely golden pubescent, styles 0,1-0.2 mm long, 

incurved, Fruit unknown.—Fig. 10, 11A-D. 

JUVENILE FOLlACîE.—Non-reproductive (copp- 

ice ?) shoots; axes tomenrose, internodes long, 

often ca. 8 cm. Stipules orbicular to reniform 

and shortly sralked, up to 1 X 1.2 cm. Leaves up 

to 11 cm long, almost perpendicular to stem 

(not ± erect as in adult foliage), latéral leaflets in 

8-10 pairs, ± oblong, up to 2 X 0.8(-l) cm, 

chartaceous sometimes widely spaced on the 

rachis (not + imbricate); rachis segments up to 

0.9 cm. (See Hoogltind 1257S, Si eu,' Wct Hoe 15 

and Chiew Geôle Juvénile leaves are longer 

than adult ones and hâve moce pairs of leaflets. 

BreEDING SYSTEM.—Probably dioecious, but 

fentale flowers hâve not been seen. 

FlEl.D CHARACTËRS.—The leaves are clustered 

towards the end of the twigs and held ± erect to 

form an even, dense, ball-like, congested crown 

(J.C. BlUUHORD pers. obs ). Young branches and 

leaf rachises purplish or brown, Foliage dark 

green above, leathery. Flowers wliire on pink 

stalks ( Wbitmore FRI 12582), corolla and sta- 

mens white (Ng FRI 6236). 

Distribution and ecology.—Known from 

mountains in western Pemnsular Malaysia, from 

ca. 1680-2065 m. Habitats described as upper 

montane fbrest, moss forest and summit forest of 

low stature; locally common. 

Fig. 11.—Weinmannia hooglandii A, Flowerlng shoot showing inflorescence of two “dyads" (each of two racemes on a short 
peduncle) in opposite leaf axils al lhe mosl distal node of the shoot; B, Underside of a latéral leaflet; C, Node on a végétative shoot 
showing a pair of stipules between opposite pétioles with a sericeous bud in the axil of the right-hand petiole; D, Male flower, the fila¬ 
ments not fully extended. (A, B, D, Whitmore FRI 12582-, C, Bradford 580).—Drawn by C. Monnié and D. Storez. 
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Material examiner.—Peninsular Malaysia: 
Bradford 579, 580, Pahang. Gn. UJu Kali, Genting 
Highlands, 3°23’N-H)r45'E, 1680 m, st., 18 Mar. 
1996 (KEP, MO, P); Chiew Gcok s.n., Pahang, 
Genting Highlands, 5600 ft., st., 22 J une 1974 
(BISH); Hoogland 12578, Pahang, Sutntnit Gn. 
Brinchang, 6300 )t.. st., 1 Apr. 1975 (CANB); 
Murdoch s.ii,, Selangor, Gn. U lu Kaii, st., 25 Mar. 
1905 (K): IVg FRI 6256, Selangor, Summir Gn. 
Mengkuang, il, 1 ! Jan. 1972 (KEP); Stew Wei Hoc 
15, Gn. Ulu Kali, Gcnring Highlands. 5800 fr., st., 4 
June 1977 (E); Soevadmo Çr Suh.umi $ 172, Gn. Ulu 
Kali, 3°27’N-103“48’E, 1772 m, st., 8 May 1990 (A); 
Symingion 32246, Perak, Gn. Korbu P.R., Camcron 
Highlands. 5000-7000 fr., st.. 22 July 1933 (KEP). 

This species is named for R.D. HOOGLAND, 

specialist in rhe Cunoniaceac (or over 35 years, 

who recognized his collection from Gunung 

Brinchang as “something interesting”. 

Rel AT IO N S HI PS.—The material placed here in 

Weinmannia hooglandii had previously been 

regarded as a small-leaflcted variant of the com- 

mon and widespread W. fraxinea (D. Don) Miq. 

(synonym W. blumti Planch.) from high éléva¬ 

tions. However, J.C. BRAWORl) observed indivi- 

duals of VP! hooglandii growing nexr to W 

fraxinea (with much larger, narrowly elliptical 

leaflets) at the same altitude and in the same 

habitat at Gn. Ulu Kali, Genting Highlands, in 

March 1996, suggêsting that W. hooglandii is not 

merely an ecotype of the latter, and could be 

regarded as distinct. This observation is docu- 

mented by Bradford 578 and 581 (W. fraxinea) 

and Bradford 579 and 580 ( W. hooglandii). 

Weinmannia hooglandii is distinguished from 

W. fraxinea by its srnaller leaflets with more den- 

sely reticulate venation visible on the lower surf¬ 

ace, and shorter inrernodes producing a 

congested, not diffuse, crown. The shape of the 

latéral leaflets is also different; in U7 fraxinea in 

Peninsular Malaysia, the leaflets are usually lan- 

ceolate or narrowly elliptical (lengtli to breadth 

ratio 1: 0.23-0,33(-0,38)] while in W hooglandii 

distal leaflets are oblong or subfalcate (with the 

main vein asymetrically placed) or sometimes 
suboblanceol.rre (length to breadth ratio 1: 0.30- 

0.39) and the proximal ones broadly elliptical. In 

addition, the stipules m W hooglandii are small- 

er, being up to 6 mm broad, while the smallest 

seen in U’.' fraxinea are 9 mm broad, though in 

many specimens they are not seen, having alrea- 

dy fallen, 

A further différence between Weinmannia hoog¬ 

landii and W. fraxinea is the presence of super- 

numerary latéral buds at nodes, especially those 

bearing partial inflorescences, in the latter. 

Usually in W fraxinea a reproductive node bas 

two or three buds in each opposite leat axil, and 

one, two or three pairs of partial inflorescences 

develop from them (each partial inflorescence 

being a dyad or a terrad). In the few fertile speci¬ 

mens of W, hooglandii available, there is only one 

pair of buds ar a reproductive node, and so the 

inflorescence that develops consists of a pair of 

dyads (Eig. IIA),  as in W. urdanetensis (see 

below). 

AJthough Weinmannia hooglandii and W fraxin¬ 

ea can readilv bc distinguished from one another 

where they occur together, W. fraxinea is a am¬ 

ples and variable species that in some parts of its 

range has rather small leaves whose leaflets 

approach those of W. hooglandii in size [e.g. 

Cockburn FRI 11030, Peninsular Malaysia, 

Pahang, Summit Padang of Gu, Tapis, 4500 ft., 

fr., 11 Sep. 1968 (K, KEP, l ); Symington & Kiah 
SF28894, Pahang, Gn Tapis, Kuantan, 460U ft., 

fl., fr., 14 June 1934 (BO, SIN G ) ]. In these 

cases, leaflct shape and the venation are typical of 

W. fraxinea, and the leaflets are more widely 

spaced (not imbricatc) along the rachis. 

Weinmannia urdanetensis, which grows in mon- 

tane forests in New Guinca and the Philippines, 

also has small leaflets, and like W hooglandii, the 

inflorescence is rypicaüy a pair of dyads. Mature 

foliage of W. hooglandii differs from thar of W. 

urdanetensis by its usually shorter leaves with 

fewer pairs of leaflets [4-8 not (2-)6-10(-19)], the 

leaves held ar an acute angle to the stem in mat¬ 

ure loliage (not more or less at right angles) and 

the leaflets positioned at an acute angle to the 

leaf rachis (nor more or less at right angles). 
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